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Politics and Business 


effect of politics on business, says in part: ‘Most of the questions that 

are referred to in political speeches and conventions relate to industry 
and business, and there appears to be no reason for any radical departure 
upon these matters from the public policies of this country as maintained 
heretofore. While it would be too much to say that there is nothing that the 
government can do to promote the prosperity and welfare of the country, two 
general propositions may be safely stated: 


T HE July letter of the National City Bank of New York, discussing the 


“First, that the government has much greater power to injure the coun- 
try through bad legislation affecting industry and business than to benefit it 
through legislation touching those subjects, and, second, that there are 
greater opportunities to benefit the country by repealing laws now on the 
statute books, thus correcting past mistakes, than by passing new laws. 


“Industry and business have little to gain from legislation. Prosperity 
comes by the free and voluntary activities of individuals in industry and the 
exchange of services, and the government can do little beyond facilitating 
these activities. It has no creative powers except as it draws on the indi- 
vidual powers of its citizens, and the latter are able to organize and direct 
their own efforts much more effectively than the government can do it. If 
anything has been demonstrated by experience it is that political govern- 
ments are not successful in the management and direction of business affairs.” 
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Boiler Operation at High Ratings 


Trumbull Steel Combines Pulverized Coal Methods in Power 
House and Heating Furnace 


By H. A. REICHENBACH* 


HAT is generally conceded to be a most ex- 
WV cellent example, both in design and operation, 


of a pulverized coal installation is in operation 
at the main plant of the Trumbull Steel Company, 
Warren, Ohio. In fact, a member of the Fire Under- 
writers’ Association, after visiting virtually all of ‘the 
pulverized coal plants in the country, proclaimed it 
“the best and cleanest I have ever seen.” His visits 
to the various plants were in an official capacity and 
extended over a period of three years. 

The management and engineer of the Trumbull 
Steel Company decided on the adoption of pulverized 
coal for boilers and metallurgical furnace firing after 
extensive investigations convinced them of its econo- 
mies over all other methods of firing. In 1920 they 
contracted with the Fuller-Lehigh Company for a 
complete pulverized coal preparation plant, convey- 
ing systems, and burning equipment for three boilers 
and metallurgical furnaces. These are the first units 
of the plant which, when completely changed over to 
pulverized coal firing, will constitute 63,000 square 
feet of boiler heating surface, 17 double chamber fur- 


*General Engineer, Fullerton, Pa. 


naces, 64 sheet and pair furnace and two jobbing mill 
furnaces. 


Pulverized Coal Preparation Plant; Crushing and 
Raw Coal Storage. 


The pulverized coal preparation equipment is 
housed in a building of structural steel frame with 
tapestry brick walls. Run-of-mine and slack bitu- 
minous coal is delivered to a 60-ton twin concrete coal 
car track hopper at the southeast corner of the mill- 
ing room. The coal discharges from the track hop- 
per by gravity to either of two pan conveyors through 
shut-off valves. These pan conveyors discharge into 
a 30x30 in. single roll Jeffrey crusher of 50 tons per 
hour capacity where run-of-mine coal is crushed to 
1% in. size. This is the first step in the production of 
what ultimately will be a “mechanical-gas” fuel. 


By referring to the longitudinal sections 1 and 2 
and the transverse sectional elevations, AA, BB, CC, 
DD, the path of the fuel through the process of dry- 
ing, pulverizing and conveying can readily be traced. 


The preliminary crusher discharges to a 20 in. belt 
conveyor which carries the coal up a 17-deg. incline, 


—_——_— ——__$___—_-—_- — - -* 1 


FIG. 1—Cross section through coal preparation plant. 
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FIG. 2—Cross section through boiler house, showing bin arrangement. 


delivering into the boot of a Jeffrey crushed coal ele- 
vator No. 1, thence to screw conveyor No. 2, which 
discharges the green or undried coal into a 600-ton 
suspended bunker. 

On the bottom of the bunker extending through- 
out its length are placed 15 coal gates at regular inter- 
vals discharging onto an 18-in. belt conveyor, which 
carries the crushed coal to the boot of elevator No. 2, 
which delivers it to two 15-ton raw coal storage bins 
serving the driers. (Sec. AA.) Connecting the ele- 
vator discharge with the 15-ton bins is a twin dis- 
charge spot equipped with a throw-over butterfly 
valve so arranged that the full flow of coal can be 
directed to either bin or the stream can be divided, 
delivering a part to both bins simultaneously. The 
coal is delivered in a uniform stream to each drier by 
an adjustable 11-ton per hour capacity cradle feeder 
attached to the bottom of each bin hopper. These bins 
are provided with electric high-level bin indicators, 
which automatically light an electric bulb, thus ad- 
vising the operator when the material reaches a cer- 
tain high level. 


Drying. 

The coal is dried by two Fuller-Lehigh 5 ft. 6 in. 
by 42 ft. indirect fired rotary driers using pulverized 
coal for fuel. (Fig. 1 and Sec. AA.) Each dryer is 
driven through a gear train and Morse silent chain by 
a 25-hp. constant speed General Electric motor. The 
fuel for firing is fed from a 3-ton storage bin by a 
3-in. screw feeder driven by a motor through silent 
chain and Reeves speed regulator. The fuel is in- 
jected vertically into the combustion chamber and a 
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blast of secondary air is projected into the furnace 
horizontally from a 3-in. pipe so that it engages the 
fuel mixture immediately below the burner tip, thus 
inducing prompt ignition and quick combustion. A 
No. 3 type “B” Buffalo blower supplies the primary 
and secondary air. 

The spent gases are exhausted from the dryer 
shell by a No. 8 Buffalo forge exhauster driven by a 
10-hp. direct connected motor. They are discharged 
into a cyclone separator where the entrained particles 
of any dust in the gases are settled out by gravity into 
the collecting screw No. 6, carried to screw No. 7, 
which discharges into the main stream of coal in ele- 
vator No. 3. The unburdened gases pass from the 
cyclone through a washer, thence out into the 
atmosphere. 

A thermocouple is located in the discharge end of 
each coal dryer; this is connected to a Brown record- 
ing pyrometer conveniently located, which facilitates 
temperature regulation and control. 

The dryers discharge through a chute to screw 
conveyor No. 4, which carries the coal to the boot of 
elevator No. 3, thence to screw conveyor No. 5, which 
serves the pulverizer bins. 

At the bottom of the spout connecting each dryer 
discharge with screw conveyor No. 4, there is a 
15x24 ft. Ohio Electric & Controller Company mag- 
netic separator which removes all tramp iron from 
the coal. 


Pulverizing. 
The coal is pulverized by four Fuller-Lehigh 57-in. 
screen-type gear-driven mills, each served by a cradle 
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Upper Left—View through preparation plant. Foreground—Four 
57-in. Fuller-Lehigh Pulverizers, each discharging into a Ful- 
ler-Kinyon pump. Background—Fuller-Lehigh driers. 

Upper Right—Two 5 ft. 6 in. by 42 ft. Fuller-Lehigh indirect 
fired driers showing magnetic separators in discharge spout. 


feeder from an individual 12-ton capacity storage bin. 
The mills are driven by direct connected motors 
through Francke couplings and bevel gears. A 10-ton 
Yale chain hoist mounted on an overhead double 
channel trolley which extends over all the mills facili- 
tates repairing and maintenance of pulverizers. 

Each mill discharges directly into the hopper of a 
6-in. type “C” Fuller-Kinyon pulverized coal pump. 
The pumps are driven by a Morse silent chain from 
the mill pinion shaft. The hp. required for this mill 
and pump drive is 125 to 130 with a mill output of 8.5 
tons per hour, the air pressure on the conveying line 
being 20 pounds. 


Conveying. 
Each of the four Fuller-Kinyon pumps attached to 
the mills delivers the pulverized fuel through a 4-in. 
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Center—Left—Pulverized coal preparation plant. Right—Boiler 
house. 


Lower Left—Two pumping units of the conveying system. Each 
supply bin is connected to an indicating dial scale. 
Lower Right—Furnace side of front wall of boiler. 


pipe line and two-way diverting valves into either of 
two 40-ton storage bin, located at the extreme western 
end of the coal plant. Below the 40-ton storage bins 
and connected therewith by a 12-ounce flexible can- 
vas joint and butterfly valves, are four 5-ton weigh 
bins, each mounted on a Fairbanks, direct dial, read- 
ing scale of 10,000 pounds capacity. All the pulver- 
ized coal leaving the plant is weighed and an accu- 
rate account is kept of the fuel delivered to the vari- 
ous furnaces. 


Four Fuller-Kinyon pumps, one under each weigh 
bin and connected therewith by a flexible canvas joint, 
pumps the coal through a 5-in. pipe line to the boiler 
bins, annealing furnace bins and dryer fuel bins. The 
maximum distance in each case being 300 ft., 1300 ft. 
and 150 ft., respectively. The conveying lines are so 
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interconnected with the four pumps by double divert- 
ing valves so that any pump can be used to deliver 
fuel to any furnace bin in the system. 


Remote Control for Distribution System. 


The flow of pulverized coal from the pumps to the 
furnace bins is remotely controlled by push button 
electrical connections on a switching and indicating 
board conveniently located in the milling room. Each 
pulverized coal bin is equipped with a high-level and 
low-level electric bin indicator which automatically 
shows when the material reaches a certain predeter- 
mined high or low level by extinguishing and light- 
ing electric bulbs on the switchboard. Each divert- 
ing valve has electrical connections with bulbs on the 
switchboard which register the position of the valve, 
i. e., whether the valve is open for flow through the 
branch line and closed to the main line or vice versa. 
The diverting valves are electro-pneumatically oper- 
ated either from the switchboard by push button con- 
trol or are automatically thrown by the electric bin 
indicators. The valve disc is operated through levers 
by air pressure applied to one of a pair of air cylin- 
ders through a needle valve which in turn is actuated 
by a pair of electric solenoids. The solenoids are in 
circuit with the high level indicator and as soon as it 
is detected by the rising material in the bin an electric 
connection is closed through a mercoid switch which 
excites the solenoid, thus raising the needle valve. 
Compressed air is admitted to the air piston which 
throws the valve disc from the open to closed posi- 
tion, thus stopping the flow of the material to that 
particular bin and directing it to the next succes- 
sive one. 


Boilers. 

The initial installation comprises two Stirling boil- 
ers of 4,000 square feet and one Stirling boiler of 
5,000 square feet heating surface. Each boiler has a 
furnace designed for 200 per cent of rating, and is 
horizontally fired by five 6-in. Fuller flare type burn- 
ers placed in staggered relation in two tiers. Indi- 
vidual 16-ton capacity storage bins serve the boilers 
from which the pulverized fuel is fed to the 4-in. 
burner pipes by five 3-in. Fuller-Lehigh single screw 
feeders. The feeders are driven from a gang shaft 
through Brown clutches and gears by one hp. d.c. 
Reliance motor with field control speed variation 
ranging from 500 rpm. to 1500 rpm. The maximum 
speed of the feeder screw is 320 rpm. 


A No. 8 Buffalo Forge blower at each boiler pro- 
vides the primary air for combustion at 3-ounce pres- 
sure. The secondary air is induced through the ad- 
justable air inlet doors around the burners and through 
the front and rear clean-out doors. 

Draft is provided by a self-supporting stack 9 ft. 
in diameter by 210 ft. high, which is capable of 
accommodating four boilers operating at 200 per cent 
rating. The boilers are connected to the stack by 
steel plate breeching. 

The water fed to the boiler is measured in a Coch- 
rane metering heater and a Bailey steam flow meter 
records the steam output from each boiler. 

Probably the most remarkable feature of this in- 
stallation is the consistent high ratings at which the 
boilers are operated. With furnaces originally de- 
signed for 200 per cent, they have averaged 275 per 
cent over monthly periods with peak loads of 325 per 
cent for several hours’ duration. 
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BOILER CHARACTERISTICS 


Number (set singly)...........-00005 Three 
ME ANG ate Sh ac 5a ah a SeGCStS Bie a, ISL wT ORION Oe Stirling 
ClasS ntss bac ote Steed ieheames easels Two 521 and one 527 
Rating caccooivsgissrciss oo ais oa ee ereees 2 400-hp. and 1 500-hp. 


Setting height of floor to center line 

Of MUG Arum 502k... iereiseisrdieernes 
Baffling *sicg.creacetasrnstnelays@nn oy eis ees 
Furnace Vol. (400 hp.).............. 
Furnace Vol. (500 hp.)...........00- 
Length of furnace—burner tip to 


10 ft. 0 in. 
3 pass regular 
2000 cubic feet 
2500 cubic feet 


bridge” wall) cavca2sicaccsmuamsners 10 ft. 6 in. 
Width of furnace (400 hp.).......... 10 ft. 6 in. 
Width of furnace (500 hp.).......... 13 ft. 6 in. 
Thickness of bridge wall at base..... 2 ft 1034 in. 
Thickness of front wall at bottom... 2 ft in. 


Thickness of front wall at top....... 
Thickness of side wall at bottom.... 
Thickness of side wall at top........ 


2 ft. 714 in. 
1 ft. 1014 in. 


The coal is pulverized so that 75 per cent passes 
through a 200-mesh sieve. The boilers are operated 
with an average CO, content in the stack gases of 13 
per cent. 


Motor Groups and Features of Motor Control. 


All the equipment is driven by individual motors 
through silent chains, reduction gears, or by chain 


FIG. 3—Iiew of the annealing furnace. 


sprocket. Each motor is provided with push button 
start and stop control. 

The Fuller mill motors operate with 2200 volts, 3- 
phase, 60-cycle current; all of the other smaller mo- 
tors are energized by either alternating or direct cur- 
rent of 220 volts. 

The motors are interlocked in three main groups. 
If, for any reason, any motor in a single group stops, 
all the others in that group stop also, thus arresting 
the progress of the material through the system and 
avoiding any tendency toward clogging elevators or 
feeders. | 

Group No. 1 includes No. 1 elevator, Jeffrey 
crusher, pan conveyor and the conveyor belt from the 
crusher to elevator No. 1. 

Group No. 2 includes No. 3 elevator motor, dryer, 
burner, feeder, and the dryer cradle feeder. 

Group No. 3 comprises pulverized coal feeders on 
each boiler and the corresponding fan drive for pri- 
mary air. If the latter fails, the coal feed to that 
boiler is automatically stopped. 

It will probably have been noted that the installa- 
tion for preparing pulverized coal is sufficient to pro- 
vide 750 tons of fuel per day when operating 22 hours. 
This is far in excess of the amount required at pres- 
ent. However, when pulverized fuel was decided on 
by the management, they planned to put in prepara- 
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FIG. 4—Details of coal storage and distribution. 
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tion equipment of sufficient capacity to take care of 
future requirements needed after all the boilers, metal- 
lurgical and industrial furnaces had been changed to 
pulverized coal fired types. 


New Station for New York Edison Company 


A new power station is to be constructed by the 
New York Edison Company with an ultimate capa- 
city of 700,000 kw., it is announced by the General 
Electric Company with whom the order for the first 
two turbine-generators has been placed. 

These turbine-generators have a rated capacity of 
60,000 kw. at unity power factor, 25 cycles, 11,400 
volts, 3 phase, to run at 1500 rpm. These machines 
will operate at 350-lb. steam pressure, 700 deg. F. 
maximum temperature. They will be equipped with 

' direct connected exciters and will exceed by 10,000 
kw. capacity the present largest single unit machines 
now operating. The machines are scheduled for de- 
livery during the spring of 1926. 


Redesigned Resistance Starter 


A new design of manually operated, enclosed re- 
sistor starter can be used for starting squirrel cage 
induction motors up to 20 hp., 550 volts, under light 
load. The resistance is proportioned to give an inrush 
current of 314 times the normal full load motor cur- 
rent, permitting the motor to develop at least 50 per 
cent full load torque in starting. 

The starter is made by the General Electric Com- 
pany and is of the safety type, completely enclosed 
with ventilated case, externally operated and provides 
overload and undervoltage protection. It is furnished 
with a single step resistor, equal parts of which are 
connected in each phase. The switching elements are 
of the contact finger type, strong and readily renew- 
able. 


Mellon Institute Industrial Fellowships 


Director Edward R. Weidlein’s annual report to 
the Mellon Institute Committee of the Trustees of the 
University of Pittsburgh gives the status of the In- 
dustrial Fellowship System at the end of the Insti- 
tute’s fiscal year, on February 29, 1924. The accom- 
panying list of fellowships is taken from this report, 
which mentions that the Institute now has available 
for distribution to all interested persons a new book- 
let, entitled “Industrial Fellowships,” which describes 
the history and research system of the institution. 

At the close of the Institute's fiscal year, 52 indus- 
trial fellowships were in operation, employing 83 re- 
search chemists and engineers. The sum of $412,132 
was contributed for sustaining this work by the in- 
dustrial fellowship donors. Two new fellowships were 
accepted, to begin on March 1 and April 1, respective- 
ly, and at present (May 1, 1924) there are 53 fellow- 
ships in the Institute, which is filled to approximate 
capacity by the activities of the incumbents. 

The total amount of money donated by industrial 
firms to the Institute for the 13 years ended February 
29, 1924, was $2,719,103. During the same period the 
Institute itself expended $494,580 in defraying over- 
head expenses — salaries of members of the executive 
staff and office force, maintenance of the building, 
purchase of books and apparatus, ete. — in the opera- 
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tion of the industrial fellowships. Besides this amount, 
the Institute has invested in a building and permanent 
equipment for research on all types of technochemical 
problems. 

The list of industrial fellowships shows the breadth 
and diversity of the Institute’s work. This list in- 
cludes 33 individual and 19 multiple fellowships. Two 
of the multiple fellowships (Nos. 377 and 385) have 
been in operation since 1911, 26 other fellowships have 
been at work for three or more years, and 11 fellow- 
ships are in their second year of operation. Industrial 
Fellowship 386, which was founded on March 1, 1923, 
is a resumption of the smoke investigation carried on 
during the period 1912-14. Industrial Fellowship 382, 
established on July 23, 1923, is a continuation of a re- 
search conducted in 1917 and 1918. Industrial Fellow- 
ship 364, on dental alloys, which began on February 1, 
1922, was terminated on January 1, 1924, upon the 
completion of its investigational work the incumbent 
of this fellowship was J. W. Harsh (B.S., University of 
Illinois). 

The industrial fellowships which have been found- 
ed by associations of manufacturers are listed below. 


Most of the Institute’s researches for associations 
have for their purpose the advancement of basic 
knowledge of the industries, their processes and prod- 
ucts. It has been especially successful in work on 
standardization of factory practice and manufactured 
products and on extending uses of various chemicals 
and commodities. 

Company 


Nos. Names Donors Members in 
Associations 

366 Refractories Refractories Manufacturers 

Association ............- 90 
367 Magnesia products Magnesia Association of 

America (vst da cwax sad 2 
370 Vitrified tile Clay Products Association.. 31 
371 Vitrified tile Eastern Clay Products 

Association ............-. 19 
372 Cleaning Mundatechnical Society of 

America ....... cece eee ee 9 
379 Stove Stove Founders Research 

Association ............. 14 
384 Art tile Associated Tile Manufac- 

turerss eS crieeeets 13 


387 Edible gelatin Edible Gelatin Manufac- 


turers Research Society 


of America, Inc. ........ 10 
391 Laundering Laundryowners National 
Association ............. 2066 


393 Carbon dioxide Carbon Dioxide Division, 


Compressed Gas Manu- 


facturers Association..... 52 
397. Fiber National Container Asso- 

Ciation ..... eee eee eee 76 
404° Meat products Institute of American 

Meat Packers ........... 266 
410 Insecticides Rex Research Bureau...... 5 
413 Metal ware Sheet Metal Ware Asso- 

Clation: oi sincs sac yawns 16 


A Correction 


Frank Hodson, president of the Electric Furnace 
Construction Company, Philadelphia, Pa., points out 
that an error occurred in the captions of the first two 
photographs illustrating the article on Electric Fur- 
nace Development, page 314, July issue of The Blast 
Furnace and Steel Plant. The Soderberg electrodes 
illustrated in these photographs are installed on 6-ton 
Heroult type furnaces at Rehmscheid, Germany, and 
not the Ford Motor Company. The other photo- 
graphs are correctly described. 
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“One of the Most Important Planks in the 
Platform of Good Business” 


This is the title of President E. G. Grace’s June 
talk to the Bethlehem employes. He continues as 
follows: 


“In the course of the past eight years the number 
of Bethlehem accidents in proportion to the number 
of employes has been reduced by 40 per cent. How- 
ever, the accidents which still occur in our plants 
from day to day are witness to the fact that we have 
room for improvement. 


“One of Bethlehem’s big jobs is to reduce still 
further the number of accidents to men in the steel 
plants, shipyards and mines. Accidents are un- 
doubtedly the largest single item of avoidable waste 
in our manufacturing costs. 

“Accident prevention work pays three-fold re- 
turns: There is a return to the employer in lower 
costs, a return to the employe in a physical and 
monetary saving, and a return to the community 


pln peat 
TT ROT 


The Bethlehem Safety Trophy 


through a lessening of care for the maimed and dis- 
abled. Any one of these alone justifies the further- 
ance of the work, but taken in the aggregate they 
constitute one of the most important planks in the 
platform of good business.” 


What Bethlehem Employes Can Gain 
Through Avoiding Accidents 


_ Some may think of accident prevention as a sub- 
ject for pictures, safety weeks and chamber of com- 
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merce drives, but of little real importance in the 
affairs of the business world. 


As a matter of fact, the greatest annual loss to 
industry is through accidents. Among the 41,000,000 
persons gainfully employed in the United States last 
year 2,500,000 met with serious accidents. These 
accidents caused a loss of 227,000,000 working days. 
Figured at a wage of $4.50 per day, accidents mean 


STEELTON Wwe 
LEBANON 1275 
BETHLEHEM $1415 
CAMBRIA 1552 
MARYLAND _ 1593 
COATESVILLE 1649 
LACKAWANNA 2146 
SHIP PLANTS 
BALT. DRY DOCKS 1482 
MOORE . 1625 
HARLAN 1679 
SPARROWS PT. 1713 
UNION 2040 
FORE RIVER 2695 
MINE DIVISIONS 
MARION 3538 
JOHNSTOWN 3849 
PRESTON 4329 
HEILWOOD 4708 
ELLSWORTH 6924 


a loss to wage earners of $1,022,000,000 in wages dur- 
ing the year 1923. The loss of time due to accidents 
last year was equivalent to 757,000 men being out of 
employment for the entire year. 


Cost of Accidents to Bethlehem Families. 


A man who is hurt suffers pain and worry. His 
family loses a part or all their income. Bethlehem 
accidents last year will cause a total loss of 38,000 
pay envelopes to Bethlehem families, each pay 
envelope representing the average pay for a two 
weeks’ period. This loss will exist even after includ- 
ing the compensation payments which the company 
has made and will make to its employes or their 
families. 


Accidents Cost the Company $2,000,000 in 1923. 


Accidents and their treatment took almost $2,000,- 
000 out of the corporation’s treasury last year. This 
amount includes compensation paid to the men who 
were hurt and the cost of necessary hospital work. This 
expense amounted to 1.7 per cent of the total payroll 
for the year, and was approximately equivalent to the 
dividend on Bethlehem’s 7 per cent preferred stock 
for six months. 


Who Pays Compensation? 

While compensation helps to relieve the distress 
of men who are hurt, it must be paid out of the same 
income that pays wages—the money received from 
the sale of iron and steel products. Neither the com- 
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pany nor the employes, nor the community, receive 
any productive benefit from payments made as com- 
pensation for accidents. 


Causes of Accidents. 


Accident prevention work becomes, after a plant 
is adequately, physically protected, a matter almost 
entirely of vigilance and education, and this consti- 
tutes the basis of Bethlehem’s present program. 

Last year there were 5,199 lost time accidents 
among Bethlehem’s employes; 83 of these were fatal 
and 55 caused amputations or lost eyes. It may be 
noted that more than 50 per cent of all Bethlehem 
accidents result in injuries to the employes hands or 
feet, largely to the ends of fingers or toes. 


The following table, showing by percentages the 
causes of Bethlehem accidents, indicates the activities 
in which care is most needed to prevent accidents: 


Handling: matérial)::.susieccien tierce sic-cenetedie 22 per cent 
Palling or tripping... scaintosccdouncaneomeeee news ties 16 
Falling: matefial c..5c4cscse0assimnessaciessis canine 14 
Handling tools: ic. tines cicckcsciisswiciaesinawaaes 12 
Stepping on or striking against objects......... 9 
Berri) 2s aiinsie Sissi praaseie we eidvarer oe Staversioa ncn e steara avons 6 
Machinery wo caisestacinenoenuaseaussi ewe te eels 5 
Blying particles: ....a:3 covcisene Grad ses dane ewacs 4 
Engines: and) Carsisis.a's sess ead siewrauss wat laareas nected 1 
Miscellandous icc siscaccsccnsaes nateaed semenes 11 

100 
Accident Standing of Steel Plants, Ship Yards 

and Mines. 


The relative standing of Bethlehem’s various steel 
plants, shipyards and mines in number of working 
days lost through accidents during the past twelve 
months is shown in the following table: 


Results of Bethlehem’s Accident Prevention Work. 
Bethlehem’s vigilant accident prevention policy 
during the last eight years has reduced by 40 per 
cent the number of accidents in the plants per 1,000 
employes, and has reduced the number of fatal acci- 


RESULT OF BETHLEHEMS 8 YEAR DRIVE 
PERCENTAGE DECREASE IN NUMBER 


OF 
LOST TIME ACEIDENTS 


1916 

) [i °°, 
196 i 32%, 

0) es 27% 
eee 24°, 

. es 36° 


dents by 25 per cent. It is estimated that this reduc- 
tion has resulted in a saving to the employes and to 
the company of $3,000,000. 

The fatal accidents in Bethlehem’s steel plants, 
compared with the fatal accidents in the entire steel 
industry as published by the U. S. Department of 
Labor, show that Bethlehem’s rate is 12 per cent bet- 
ter than the average for the industry. Similar com- 
parative improvement in number of fatal accidents is 
shown by Bethlehem’s mines and shipbuilding plants. 


(Note—Because the accident hazards in the steel, ship- 
building and mining industries are not comparable, the three 
groups are shown separately.) 
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The figures in the following table show fatal acci- 
dents per 1,000 full time workers: 


Bethlehem's 
Improvement 
Over Average 
for Industry 


Latest Estimate 
for the Industry 


1923 Figures for 
Bethlehem Plants 


Steel) cescvesans 1.35 1.19 12 per cent 
Shipbuilding ... 1.33 .38 71 per cent 
Mines ......... 4.08 ; 3.60 12 per cent 


The reduction of the number and seriousness of 
accidents in Bethlehem plants during the past eight | 
years, as well as the relatively better fatality stand- 
ing of Bethlehem, shows what can be accomplished 


Most Bethlehem 
Accidents result 


Handle Materials Carefully ! 


A typical poster. 


in the direction of accident reduction. The fact that 
Bethlehem employes suffered over 5,000 lost time 
accidents last year shows that there is still great 
opportunity for improvement. 


75-Ton Storage Battery Locomotive 


A 75-ton storage battery locomotive, the largest 
size as yet actually built in this country, has been 
put in operation at the Schenectady plant of the 
General Electric Company, for use on the intercon- 
necting track systems of the plant and for operation 
in restricted areas where overhead or other outside 
current collection is impossible or impractical. 


This locomotive is a double-truck, four-motor unit 
with a central operator’s cab and batteries arranged 
in compartments at either end. It is equipped with 
contactor control and automatic airbrake equipment. 
The storage battery, which consists of 100 cells, has 
a total capacity of 1,080 ampere-hours, or 216 kwh. 
The locomotive was built at the Erie plant of the 
General Electric Company and may also be operated 
with a pantograph, collecting power from overhead 
wires. 
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Color Classification of Blast Furnace Slags 


An Attempt to Demonstrate the Underlying Principles Which 
Result in Definite Slag Characteristics 


By WALLACE G. IMHOFF* 
PART II 


The More Complex Magma of Silica, Lime and 
Alumina. 


So far our molten magma has consisted of only 
two components, silica and lime. It has been clearly 
shown that as the silica decreases and the lime in- 
creases, there must be a corresponding rise in tempera- 
ture or melting point of the magma. We are now in 
a position to introduce a third component and to show 
just what effect it will have on the melting point and 
slag composition. 

Alumina, Al,O,, according to many prominent ob- 
servers, melts at 2050 deg. C. Therefore we may once 
again look at our components from the standpoints 


PLATE 6 


both of a constant slag volume and of changing slag 
volume. There has been some doubt as to the part 
that alumina plays in slags... By some it has been 
regarded as an acid, by others as a base, and by still 
others, as either an acid or a base, depending on the 
cunditions present. The author has found it distinctly 
a base and never an acid. Our magma may assume a 
composition represented as follows: 


1. Constant and changing slag volume. 


The first magma with the three components may 
be represented by the diagrams labeled Constant Slag 
Volume. Fig. 1 shows a slag that has plenty of silica 
for both the bases lime and alumina and perhaps even 
an excess of silica. When poured into the mold the 
excess silica at once freezes, then the lime silicate, 
then the aluminum silicate. This magma is repre- 
sented by the actual slag below: 

The second magma with the three components may 
be a slag with the same volume but more bases, as 
shown by Fig. 2. Thus when such a magma cools 
the silica will freeze out as a small glass edge, then 


*Metallurgist, Pittsburgh, Pa. 
*The Effect of Alumina in Blast Furnace Slags. By J. FE. 
Johnson, Jr., A.M.I.E. December 1912. 


Function of Alumina in Slags. By C. Henrich, A.M.I.E. 
3ull. 119; 2081-6, N'16. 
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the aluminum silicate, and due to the high lime the 
lime silicate will freeze out last. Such a slag from 
actual practice is seen below: 


The third magma shows that the line has become 
the main component. The silica content has become 
so small that when the slag is molten there is no free 
silica at all, but the magma is composed entirely of 
lime and aluminum silicates. When this slag is poured 
in the mold the aluminum silicate freezes up at once 
and then the lime silicate. An example of this magma 
is illustrated by the actual slag type below: 

Another magma with approximately the same 
composition showed a slag sample as follows: 


The first slag sample to the left in the front row 
of Plate VI is an actual slag sample of this type. 


The components of slags are automatically 
changed by the change in slag volume caused by in- 
crease or decrease in silica. In practical operation 
the slag volume is always changing more or less due 
to this cause. The second series of slags are repre- 
sented by the series of figures 4, 5, 6 and 7, of chang- 
ing slag volume. 

Fig. 4 shows a large percentage of silica and bases 
and a typical example is the cream white basic lime 
silicate slag shown in Plate VII. 


Fig. 5 shows a large proportion of alumina and 
bases with a smaller slag volume than Fig. 4. Such 
a slag would be represented by the hard blue stony 
type of slag. 

Fig. 6 shows a slag with a large slag volume but 
high silica. Any of the glass slags would represent 
this type. A lean slag on a basic furnace is an 
example. 


Fig. 7 shows a slag with low silica and low lime. 
This slag is a typical high aluminum slag found on 
foundry iron furnaces. It would probably show a 
glass edge and a blue center. 

2. Silica constant; variation in temperature and 
bases. 


We are now ready to take up the discussion of 
magmas containing both lime and alumina a little 
deeper. In order to derive a definite magma we will 
assume conditions as illustrated in Case I. 


The features of interest are then: 


SiO: CaSiOs CaO, M. P. 2570° C. 
SiO:, M. P. 1600-1750° C. Al:SiOs Al:O3, M. P. 2050° C. 


The total amount of available silica for the magma 
is constant; alumina is practically a constant, so that 
the lime or bases will be the changing component. 
Just how this sort of a magma acts is illustrated by 
the diagrams. In Fig. 1 the bases are shown to be 
both alumina and lime. At the given temperature 
each has an equal attraction for the silica which is 
divided between them. Due to the high silica and 
low bases the whole slag temperature is low. 


Now assume more limit is put on and the tem- 


rm 
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perature is raised, the total amount of silica remain- 
ing constant. Fig. 2, Case I, illustrates this condi- 
tion. The temperature must be higher to melt the 
increased lime, but the lime also requires more silica, 
hence a higher silicate of lime and also a higher 
aluminum silicate since some of the silica from the 
former aluminum silicate was taken for the lime. 


In Fig 3, Case I, the lime is still further increased 
with the result that still more of the silica must be 
used up. Therefore the melting point is raised still 
more, and higher lime and aluminum silicates are 
formed. It actually happens in practice that at times 
the lime is increased to so great an extent that the 
slag will slack and go to powder when cold. This is 
due to the extreme shortage of silica which gives a 
slag body, and its stony, vitreous.properties. It is in- 
teresting in this connection to compare the glassy 
appearance of the slags shown in Plate VII with the 
dry grainy fracture of the samples in Plate VIII. The 
latter are so high in lime that some of them slacked 
to powder. 


In Case II the amount of available silica is low at 
all times so that at the outset it is recognized that the 
temperature must be considerably higher than in 
Case I. The same general changes take place as in 
Case I, but the illustration shows how the tempera- 
ture is affected, or in practice how the slag composi- 
tion is determined by the temperature and available 
amounts of slag components. 


Type of Blast Furnace Slags. 


Having described how the alumina always acts 
as a base, we will now take an actual slag type and 
describe the magma that made it. 


All the illustrations given have been taken from 
actual slag samples so that it remains to try to inter- 
pret correctly just what has happened. In the above 
figure the magma first contained a large excess of 
silica, second it was at a high temperature as shown 
by the green glass which is characteristic of a hot 
lean slag. The proportions of lime and alumina were 
both low as evidenced by the proportion of glass to 
the remaining segregated lime and aluminum silicates. 


When the slag was poured into the slag-box the 
cold sides of the iron slag-box caused the silica to 
freeze out at once. The middle of the sample is always 
last to cool and freeze. Finally the temperature fell 
through the range at which the white lime silicate 
could remain liquid and it froze and the final or last 
part to remain liquid was the blue aluminum silicate. 


The temperature determines at all times the variety 
of lime or aluminum silicate that shall be formed. As 
an example suppose we take another magma at a much 
lower temperature, which when cold gave the slag 
type below: 


Here we have a much more complicated magma 
that is only medium hot. This fact is shown by the 
manganese in the slag which is a temperature indicatof. 
The base or main body of the magma is seen to bea sili- 
cate with small quantities of manganese, for the green 
tinge shows that the slag is just on the border of being 
hot enough to reduce the manganese. 


The next component or segregation unit is found 
in a thin yellow band of manganese silicate which as 
the magma cools represents the next higher freezing 
component. As the magma cools still further the next 
segregation unit is shown by the tan brown man- 
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ganese silicate. This has a much higher melting 
point that the first or base of the magma. Finally the 
last component of the segregation of the magma is 
shown by the blue aluminum silicate center. The 
center of the slag is always the last to freeze and 
hence represents the highest freezing temperature. 


Suppose we take an example of another magma 
that represents a large slag volume, and moderately 
high silica and lime. This slag type when cold is 
shown below: 


The temperature of the magma is such that the 
base instead of being silica is the cream white lime 
silicate. The actual temperature of this slag is there- 
fore higher than the one showing the glass edges 
unless this lime silicate has a melting point lower than 
pure silica, which may be entirely possible. The 
magma on cooling contained enough silica to form 
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in addition the blue aluminum silicate, but under the 
conditions the temperature and the composition of the 
magma did not encourage its formation as shown by 
the very small amounts. 


To make a comparison with the magma just de- 
scribed and one which also shows small amounts of 
aluminum silicate another slag type is shown below: 


What is the difference? The first feature noticed 
is that there is a striking difference in the amount of 
lime in the magma. This is shown by the base of the 
magma being a green glass. The temperature may be 
somewhere near the same, for both slags show small 
amounts of the blue aluminum silicate. This exam- 
ple illustrates the change due to slag composition. 


A high base, low silica slag, will be a magma at a 
very high temperature. This is due to the predomi- 
nance of the alumina and lime. Such slags when 
cold form the rocky, stony, blue slags. A typical type 
is shown in the illustration: 


When a magma of this type cools the whole slag 
is practically uniform with no excess of silica. There- 
fore when it cools the whole thing freezes at once 
into a solid rock and no segregation of any kind tak- 
ing place. The only trace of the presence of silica is 
to be seen in the somewhat vitreous fracture. 


The above actual examples from slags of all kinds 
of furnace conditions will suffice to show that a blast 
furnace slag is simply a magma and follows the same 
general laws that govern magmas. 
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FIG. 3—Classification of slags. 
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Sulphur in Slags.* 

The sulphur has not been mentioned so far for a 
number of reasons. We are now ready to inquire 
about sulphur and the sulphides. Sulphur is con- 
tained in slags in two ways, first, as sulphur gas in 
solution?, and second, as calcium sulphide dissolved 
in a base of lime and aluminum silicates. 


Sulphur gas held in solution is typical of lean glass 
slags. It can easily be recognized by the choking, 
suffocating smell from the thin blue fumes which rise 
from the slag as it runs to the cinder pit. These thin 
blue fumes can be plainly seen in Plate IX. 


Calcium sulphide is a pure white powder and no 
doubt is familiar to most observers. The fundamental 
and only law governing sulphur in slags is that cal- 
cium sulphide is formed with a high hearth tempera- 
ture. The law is simple, yet it is this law that seems 
hardest to understand. The simple solution is that a 
high hearth temperature reduces the silica which in 
turn leaves the lime for the sulphur and vice versa, 
a low hearth temperature sends the silicon into the 
slag as silica which uses up the lime from the sulphur. 


The sulphides seem to be dissolved in the slag. 
Thus the sulphides may be considered separate but 
as constantly interchangeable according to the tem- 
perature. To show clearly just what is meant sup- 
pose that a total of 100,000 pounds of stone are used 
and of that amount 10,000 pounds are figured for the 
sulphur. This then leaves 90,000 pounds for the silica 
and alumina in the slag. If the furnace is hot and 
everything is running smoothly the 10,000 pounds 
are used to form calcium sulphide and this calcium 
sulphide is dissolved up in the slag magma. 


The furnace becomes cold, the sulphur in the iron 
rises, and more lime is put on. But what is happen- 
ing? As the furnace gets cold the silicon goes to the 
slag as silica. This must have lime. It takes it from 
the calcium sulphide and frees more sulphur. More 
lime is put on, and instead of the sulphur going down 
it keeps on going up. As the furnace becomes colder 
and more lime is put on the slag becomes infusible 
and the furnace may eventually become lime-set. 
This clearly shows lime should be taken off at this 
time and not put on, and the hearth temperature is 
raised. 


Classification of Blast Furnace Slags. 
(a) Temperature indicators. 


1—Silica. The classification of blast furnace slags 
is based on two features, namely, temperature and 
slag composition. For the sake of convenience the 
temperature may be considered as hot, medium hot, 
and cold. The composition varies from acid slags to 
basic slags, with all types of slag composition between 
these two extremes. 


The temperature indicators are silica, manganese 
and iron. Hot glass slags are a light bottle green 
color, changing to a dark green as the slag tempera- 
ture falls. It will also be noted that hot glass slags 
are very shiny, clear and glassy, while cold glass slags 


*Sulfur as a Component of Furnace Slags. By Wallace 
G. Imhoff. Blast Furnace and Steel Plant, July 1917. 

Sulfur as a component of Furnace Slags. Part II. By 
aeatlece G. Imhoff, Blast Furnace and Steel ‘Plant, August 
1917. 

*The Operation of the Blast Furnace. By J. E. Johnson, 
r. Me tablurelea and hemical Engineering. ‘ol. XIV, No. 
, p. 370. 
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are dull and cloudy looking. Silica is the highest tem- 
perature indicator for the hearth and must be hot to 
reduce silica to silicon. A white hot lime slag is low 
in silica, and as the silicon goes from the iron to the 
slag as silica, the hearth temperature gradually falls. 
Thus the amount of silica in the slag becomes an in- 
dicator of the hearth temperature. 

2—Manganese. As the hearth temperature falls, if 
there is an appreciable amount of manganese present 
the slag will show a brown glass. This may be taken 


slags although great care must be exercised to fully 
understand the conditions present. Manganese will 
not go into the slag if there is very heavy lime on the 
charge. The lime makes the iron thick and dry and 
it will not take up the manganese regardless of how 
hot the furnace is. Manganese will go into the iron 
best on a hot lean furnace under which conditions the 
iron will be thin and fluid. It is very convenient, 
however, to use manganese as a temperature indi- 
cator. When manganese is present hot green glass 


as the dividing line for hot slags and medium hot “**slags turn brown as the furnace becomes colder. The 
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same is true of basic slags, the brown color generally 
indicates that the hearth is becoming colder. 


3—Iron. The best, easiest and most reliable tem- 
perature indicator is iron. The two extremes of slag 
temperature are readily distinguished by the iron 
present. A hot lean slag is a light green glass; a cold 
lean slag is a black glass; a hot lime slag is pure white ; 
a cold lime slag is black and all shades of both are 
found between the two extremes of temperature. 


Iron colors slags black and is derived from the 
oxidation of the iron carried out as shot.! At this 
point it is of interest to again turn to Plate V and 
see how the iron increases as the slags vary from a 
very hot slag to a cold black slag. The degree of tem- 
perature for the given slag composition is indicated 
by the amount of black iron oxide formed. 

(b) Volume change. 


1—Change of temperature; change of analyses. 
When the burden for a furnace has been figured it does 
not indicate by any means that the iron and slag de- 
sired will be made. It is entirely possible to change 
both the iron and the slag by simply raising the fusion 
zone. Thus the complete composition of the slag 
may be changed by simply changing the hearth tem- 
perature. The lower the hearth temperature, the 
more silica goes to the slag and the larger the slag 
volume, and vice versa, the higher the hearth tem- 
perature the more silica there is reduced and hence 
the smaller the slag volume. This change of tem- 
perature causes a variation in the slag composition 
which is at once shown by the analyses. At times 
it is difficult to tell whether the furnace needs heat 
or lime. 

2—Constant temperature; constant analyses. 

From the previous discussion it is readily seen that 
when the temperature remains constant the slag 
analyses will remain constant, or in other words 
equilibrium is established. If the temperature begins 
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to rise it may be lowered by increasing the wind a 
little or by increasing the size of the charge, both of 
which will increase the tonnage. If the variation is 


Conditions and Causes of Iron in Slags. Part I. By 
roe G. Imhoff. Blast Furnace and Steel Plant, August 
1916. 

Conditions and Causes of Iron in Slags. Part II. By 
Wallace G. Imhoff. Blast Furnace and Steel Plant, Septem- 
ber 1916. 

Conditions and Causes of Iron in Slags. Part III. By 
Wallace G. Imhoff. Blast Furnace and Steel Plant, October 
1916. 
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small, the temperature can be easily controlled sim- 
ply with the available stove heat. 
(c) Chart classification of blast furnace slags. 
This I believe is the first attempt ever made to 
classify blast furnace slags. The chart is based upon 
the study of thousands of slags made in the blast fur- 
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nace under all conditions. In the Pittsburgh and 
Cleveland districts the ores were Lake Superior ores; 
in other districts they were Clinton ore and all kinds 
of ores that are used on merchant furnaces. 

Those who are thoroughly familiar with the blast 
furnace realize the countless types of slags that are 
possible, but the idea here is only to show the general 
types and the system underlying the formation of all 
slags. The writer will be more than repaid for the 
effort if this table only forms the foundation for fur- 
ther work in this field of research. 


R. Burt Kernohan has retired as general superin- 
tendent of the Woodlawn plant of the Jones & Laugh- 
lin Steel Corporation, Pittsburgh, as well as _ relin- 
quishing his position as a director. His retirement 
from active business is accompanied by the announce- 
ment he plans a world tour. 


T. O. Westhafer, chief chemist of the coke plant 
of the Colorado Fuel & Iron Company, Denver, has 
been advanced to assistant superintendent of that de- 
partment. James M. Scharf, assistant chief chemist, 
succeeds Mr. Westhafer. 
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Pickling of Iron and Steel; A oe 


1—General and Miscellaneous. 2—Machines and Equipment. 3— 


Pickling in Acid Solutions. 


Electrolytic Pickling. 6—Inhibitors and Accelerators. 


4—Pickling in Salt Solutions. 5— 


7—Effect 


of Pickling. 8—Recovery of Spent Liquors. 
Compiled by VICTOR S. POLANSKY* 
PART II 


Machines and Equipment— (Continued). 

Starck, Gustaf H. Apparatus for Treating Waste 
Hydrochloric-Acid-Pickle Liquors. (United States Pat- 
ent, 1,090,173.) 

Steele, Lawrence Carr. Apparatus for Pickling 
Metal. (United States Patent, 996,290.) 

Stiefel, Ralph C. Crane for Pickling-Tanks, Etc. 
(United States Patent, 681,275.) 

Stiefel, Ralph C. Pickling Apparatus for Metal 
Tubes. (United States Patent, 672,137.) 


Stoop, William J. Pickling Apparatus. 
States Patent, 1,430,039.) 

Thomas, H. S., and Davies, W. S. Pickling Metal 
Sheets, Etc. (British Patent, 128,398.) 

Thomas, Hubert Spence, and Davies, William R. Ma- 
chinery or Apparatus to be Used in the Manufacture of 
Tinplates and Other Metal-Coated Plates or Sheets. 
(United States Patent, 1,432,578.) 


Arms attached to horizontal rotating shaft carry metal plates 
beneath the pickling solution as the shaft rotates. 


Ueber die Fortschritte in der Feinblechfabrikation. 
1890. (In Stahl und Eisen, v. 10, p. 773-783, 856-862, 
947-955.) 
sere with pickling tin-plate and machinery employed, p. 

Wickwire, Charles C. Wire Cleaning and Coating 
Machine. (United States Patent, 1,244,153.) 

Wilkinson, Samuel K. Acid-Tank. (United States 
Patent, 1,036,761.) 

Willtams, John, and Morris, George L. Apparatus 
for Pickling Iron Plates. (United States Patent, 512,- 
784.) 


(United 


Pickling In Acid Solutions. 

Allen, William H.  Pickling-Bath. 
Patent, 1,321,182.) 

Pickling solution for the removal of oxids from iron is 
formed of sulphur dioxid dissolved in sulphuric, hydrochloric 
or phosphoric acid. 

Andes, Louis Edgar. Iron Corrosion, Anti-Fouling 
and Anti-Corrosive Paints; tr. from the German by 
Charles Salter. Ed. 2, rev. and enl. 1918. Scott, Green- 
wood, 

Material on acid-pickling is scattered through the volume. 

Bablik, Heinz. Das ‘“‘Neuverzinken.” 1924. (In 
Stahl und Eisen, v. 44, pt. 1, p. 223-225.) 

Treats briefly of pickling siticlea in hot sulphuric acid before 
galvanizing. 


(United States 


“Carnegie Library of Pittsburgh. 


Google 


Bailey, H. J. Pickling Tinplates. 1923. 
and Coal Trades Review, v. 106, p. 560.) 


The same. 1923. (In Chemistry and Industry, v. 1, 
p. 362-365.) 

Discusses annealing, pickling, and tinning. 

Beach, H. K., and Beach, N. A. 
(‘United States Patent, 1,402,734.) 


Coils of metal on spools are successively immersed in acid 
peeing solution and in water, and unwound in the successive 
ths. 
Benoliel. S. D. The Cleaning of Metal Work. 1910. 
(In Brass World and Platers’ Guide, v. 6, p. 56-59.) 


The proper cleaners and method of taking care of metal work 
preliminary to plating, dipping, japanning, tinning, etc., are 


discussed. 

Braddock, Edward I. Method of Pickling Metal 
Strips. (United States Patent, 644,574.) 

Buchanan, Robert. Foundry Management in the New 
Century. 1903. (In Engineering Magazine, v. 25, p. 
215-226.) 

Pt. 6 of a series of articles by the author. Treats of pick- 
ling of castings, p. 220-221. 


Buchert, Gottfried. Maschinelle Rohrverzinkung. 
1912. (In Stahl und Eisen, v. 32, pt. 2, p. 1487-1489.) 

Treats briefly of pickling steel and wrought-iron pipe. 

Danielson, R. R. The Cleaning of Sheet Steel and 
Iron for Enameling Purposes. 1919. (In Journal of the 
American Ceramic Society, v. 2, p. 883-894.) 

The same, condensed. 1920. (In Iron Trade Re- 
view, v. 66, p. 1399-1401.) 

Considerable part of the paper is devoted to pickling of iron 


in various acids. 

Davidson, Thomas Reginald. 
(British Patent, 16,555 of 1914.) 

Davidson, Thomas Reginald. Metal-Pickling Process. 
(United States Patent, 1,104,107.) 

Davis, G. K., and Fearon, J. R. Pickling Metals. 
(British Patent, 25,024 of 1908.3 

Eckelt, J. L. C. Das Putzen der Gussstuecke mit 
Saeurewasser. 1904. (In Stahl und Eisen, v. 24, pt. 1, 
p. 354-356.) 

The same, abstract translatson. 
v. 24, p. 174.) 

Author describes his method of using acid water for pickling 
castings by spraying. 

Eichstaedt, T. C. Preparing Grey Iron for Polishing 
and Plating. 1913. (In Metal Industry, U. S., v. 11, p. 
254-256. 


(In Iron 


Pickling Metals. 


Cleaning Metals. 


1904. (In Foundry, 


Discussion of an article by J. H. Hansjosten. 
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Eyer, Philipp. Emaillewissenschaft in Gemeinver- 
staendlicher Auslegung. 1912. 
Practical and informative book on raw materials for enamels, 


coloring materials, preliminary pickling operations, calculations 
ang sage bestions of enamels. Deals with pickling of metals, p 


Farnham, Frederick. Hot Pickling-Bath. (United 


States Patent, 1,029,351.) 


Farnham, Frederick. Neues Verfahren zum Abbeizen 
von Eisen oder Stahl vor dem Verzinnen. 1913. (In 
Chemisch-Technisches Repertorium, v. 37, p. 531.) 

Abstract of article in “Bayerisches Industrie-und Gewerbe- 
blatt,” v. 11, p. 106-107. 

Flanders, Wiliam Thomas. Galvanizing and Tin- 
ning; a Practical Treatise on the Coating of Metal with 
Zinc and Tin by the Hot Dipping, Electrogalvanizing, 
Sherardizing and Metal Spraying Processes, with In- 
formation on Design, Installation and Equipment of 
Plants. 1916. Williams. 

Treats of pickling and pickling solutions, p. 44-50. 

Foundrymen’s Handbook ; Based on Data Sheets from 
the “Foundry,” Revised and Supplemented to Represent 
and Interpret Modern Practice. 1922. Penton Pub. Co. 

Gives pickling solutions for iron, p. 9. 

Franklin, A. J. English Galvanizing Practice. 1920. 
(In Metal Industry, U. S., v. 18, p. 73-76.) 

Treats of the importance of pickling, and of methods em- 
ployed in England, p. 

Friend, J. Newton; and Marshall, C. W. The Rela- 
tive Corrodibilities of Grey Cast Iron and Steel. 1915. 
(In Journal of the Iron and Steel Institute, v. 101, pt. 1, 
p. 353-363.) 

Contains a note on the removal of rust by means of chemi- 
cal reagents, p. 357-363 

Fulton, Morris. Pickling Castings. 1898. (In 
American Machinist, v. 21, p. 417-418.) 

The same. 1898. (In Foundry, v. 12, p. 254-255.) 

Brief treatment of the advantages of pickling large castings. 

Gerber, S. R. Hot Tinning. 1922. (In Metal In- 
dustry, U. S., v. 20, p. 65-68.) 

Investigation of the pickling and tinning of steel cans. 

Grampp, Otto. Practical Enameler, with Especial 
Reference to Enameling Sheet-Steel and Cast-Iron, with 
Useful Information Relating to All Side Lines. 1910. 
Privately printed. 

Pickling, p. 20-23. 

Gravell, James H. Cleaning Metals. 
Patent, 1,268,237.) 

Steel surfaces are prepared for painting by treatment with 
a aronolie solution of orthophosphoric acid and calcium phos- 
phate. 

Gravell, James H. Method of Preparing Pickled Iron 
and Steel for Painting. (United States Patent, 1,279,- 
101.) 


Iron or steel is protected against corrosion, by pickling with 
sulphuric acid and then treating the surface with orthophosphoric 
acid containing calcium phosphate. 


Gravell, James H. Pickling Iron and Steel. (United 
States Patent, 1,279,331.) 

Iron and steel are pickled by subjecting them to the action of 
a mixture of sulphuric acid and orthophosphoric acid followed 
by treatment with an aqueous solution of soluble dichromate to 
prevent rusting. 

Gruenwald, Julius. Technology of Iron Enamelling 
and Tinning ; Being Collected Papers tr. from the German 
by H. H. Hodgson. 1912. Griffin 


Deals with the heating and pickling of rough iron wares, p. 


(United States 


Gruenwald, Julius. Theorie und Praxis der Blech- 
und Gussemail-Industrie; Handbuch der Modernen 
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Emailiertechnik, Nebst Auszug aus der Geschichte der 
Kunstemaille und Emailmalerei. 
Treats of pickling, p. 68-76. 


Gruenwald, Julius. Theory and Practice of Enamel- 
ling on Iron and Steel, with Historical Notes on the Use 
of Enamel; tr. from the German by H. H. Hodgson. 
1909. Griffin. 

Pickling iron and steel, p. 70-78. 


Grunwald, Julins. European Practice in the Manu- 
facture of Enameled Cast Iron Ware. 1924. (In Jour- 
nal of the American Ceramic Society, v. 7, p. 118-121.) 

Treats briefly of preparation of castings for oP acling and 
states that pickling is an absolute necessity, p. 120. 

Hansjosten, J. H. Preparing Gray Iron for Polishing 
and Plating. 1913. (In Metal Industry, U. S., v. 11, p. 
118-119.) 

Description of a practical method of pickling castings. . See 
also discussion by T. C. Eichstaedt. 

Harbord, F. W., and Hall, J. W. The Metallurgy of 
Steel. Ed. 7, rev. and enl. 2 v. 1923. Griffin. (Metal- 
lurgical Series.) 

Treats of pickling, see index, v. 2. 

Hawkins, Herbert James. Polishing and Plating of 
Metals; a Manual for the Electroplater, Giving Modern 
Methods of Polishing, Plating, Buffing, Oxydizing and 
Lacquering Metals. : 

Acid dips and pickles, their composition and uses are discussed 
in chapter 4. 

Hernsheim, Maurice. (‘United 
States Patent, 865,700.) 


Hinckley, Everett H. Process of and Apparatus for 
Pickling Metals. (United States Patent, 1,434,011.) 

Relates to iron pickled in sulphuric acid of such concentration 
and temperature as to maintain a maximum efficiency of ioniza- 
tion and capacity of absorbing iron sulphate. 

Hiscox, Gardner Dexter, ed. Henley’s 20th Century 
Formulas, Recipes and Processes. Rev. and enl. ed. 1920. 
Henley. 

Gives process for pickling black iron-plate scrap before enam- 
eling, p. 305 


Hobbs, Franklin W. Pickling Gray Iron Castings. 
1914. (In Metal Industry, U. S., v. 12, p. 378.) 


Gives some practical suggestions as to solutions and apparatus. 
Use of hydrofluoric acid is recommended. 


Hoffman, Addison F, Pickling-bath and Method of 
Making the Same. (United States Patent, 1,225,956.) 


Pickling solution formed of equimolecular proportions of 
sodium chlorid and sulphuric acid. 


Hoffman, Addison F. Pickling Process and Bath. 
(United States Patent, 1,269,443.) 


Hopkins, Albert Allis, ed. Scientific American Cyclo- 
pedia of Formulas. 1915. Munn. 

Cleaning metal surface by pickling, and the solutions em- 
ployed, p. 459-461. 

Hydrofluoric Acid for Pickling Castings. 
Foundry, v. 34, p. 114-116.) 


The same, abstract. 1910. 
p. 31.) 

Hydrofluoric Acid in the Foundry. 1909. 
tical Engineer, v. 39, p. 774-775.) 


Discusses use for pickling castings. 


International Correspondence Schools, Scranton, Pa. 
[Foundry Practice.] 2 v. 1915. International Textbook 
Co. (International Library of Technology, v. 141-142.) 

Pickling of castings in sulphuric and hydrofluoric acids, v. 2, 
sec. 77, p. 28-30. 

Kleinhans, Frank B. Preparing Castings for Ma- 
chine Work. 1904. (In Foundry, v. 24, p. 29-31.) 

Includes a short treatment of pickling. 


Pickling Process. 


1909. (In 
(In Ironmonger, v. 130, 


(In Prac- 
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Langbein, George. Complete Treatise on the Electro- 
deposition of Metals; tr. from the latest German edition 
with additions by W. T. Brannt. Ed. 7, rev. and enl. 
1913. Baird. 


Pickling and dipping of cast-iron and wrought-iron articles, 


p. 218-220. 
Laverty, Charles E. Pickling-bath. (United States 


Patent, 856, 644.) 

Consists of sulphuric acid and a hydrocarbon oil. 

Lemaire, E. Le Décapage Chimique du Fer et de 
L’ Acier. 1907. (In Le Génie Civil, v. 50, p. 448-450.) 


Marsh, Henry S., and Cochran, Ralf S. Method of 
Pickling Metal Articles. (Umited States Patent, 1,392,- 
780.) 


Passing metallic articles through a spray of hot pickling so- 
lution to remove scale. 


May, Walter J. Pickling Castings. 1908. (In Prac- 
tical Engineer, v. 38, p. 177.) 

Meredith, Mark. Pickling Ship Metal. 1918. (In 
Machinery, v. 24, p. 762.) 

Michel-Rousset, Jacques. La Coloration des Métaux; 
Nettoyage, Polissage, Patinage, Oxydation, Métallisation, 
Peinture, Vernissage. 1912. (Nouvelle Collection de 


Recueils de Recettes Rationnelles. ) 


Various processes of pickling iron and steel are discussed, 
p. 25-26. 


Muriatic Acid the Best for Pickling Iron or Steel. 
1911. (In Brass World and Platers’ Guide, v. 7, p. 230.) 
_ States that muriatic acid is the natural solvent for oxid of 
iron. 

Osann, Bernhard. Lehrbuch der Ejisen- und Stahl- 
giesserei, fuer den Gebrauch beim Unterricht, beim Sel- 
bststudium und in der Praxis. Ed. 4, rev. and enl. 1920. 
(British Patent, 9632 of 1889.) 

Pickling is treated, p. 556-557. 

Parker, Thomas. Improvements in and in Connec- 
tion with Pickling and Preparing Iron for Galvanizing. 
(British Patent, 9632 of 1889.) 

Perrigo, Oscar E. Pickling Castings. 1898. (In 
American Machinist, v. 21, p. 505.) 

Method of procedure is briefly discussed. 

Pickling Castings. 1907. (In Foundry, v. 30, p. 

96 


Pickling Castings. 1910. (In Foundry, v. 37, p. 146.) 


Brief discussion of the method used. 


Pickling Castings. 1903. (In Machinery, v. 10, p. 


) 
The same, abstract. 1904. (In Journal of the Ameri- 
can Foundrymen’s Association, v. 12, p. 387-388.) 
Pickling with sulphuric and hydrofluoric acids. 
Pickling Castings. 1917. (In Machinery’s Encyclo- 
pedia, v. 5, p. 19-21.) 
A General discussion of the method and the acids used in pick- 
ing. 
Pickling Castings and Dips Used. 1910. (In Ameri- 
can Machinist, v. 33, pt. 2, p. 348.) 


Discusses various pickling baths for different kinds of work, 
and gives receipts. 


Pickling Castings with Hydrofluoric Acid. 1905. (In 
Brass World and Platers’ Guide, v. 1, p. 204.) 
Pickling Iron for Plating, Etc. 1917. 

World and Platers’ Guide, v. 13, p. 78.) 


Pickling Process in Tin-Plate Manufacture. 1923. 
(In Chemical Trade Journal and Chemical Engineer, v. 
73, p. 34-35.) 

From the account of the investigations conducted by the 
“Alkali Inspectorate,” London. 

Pickling Solutions for Iron. 1919. 
v. 47, p. 404a.) 


(In Brass 


(In Foundry, 
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Poppleton, Clement F. The Manufacture of Steel 
Sheets. 1918. (In Iron Age, v. 101, pt. 1, p. 740-742.) 

Pickling and pickling vats, p. 740. 

Poppleton, Clement F. The Manufacture of Tin- 
Plate. 1918. (In Iron Age, v. 101, pt. 1, p. 30-35, 127- 
128. 

Decade black and white pickling, p. 32-34. 

Potts, Joseph H. Method of Cleaning Metal Cast- 
ings. (United States Patent, 405,716.) 


Protective Metallic Coating for the Rustproofing of 
Iron and Steel. 1919. (United States. Bureau of 
Standards. Circular no. 80.) 

Treats of pickling, p. 20-22. 

Randau, Paul. Enamels and Enamelling; tr. fr. the 
German by Charles Salter. 1900. 

Treats of pickling and pickling materials, p. 92-93, 139-141. 

Robinson, Chauncey E., and Sutherland, Wiliam L. 
Process of Pickling Plates, Bars or Sheets of Metal. 
(United States Patent, 650,095. ) 

Sabin, Alva Horton. Industrial and Artistic Tech- 
nology of Paint and Varnish. Ed. 2, rev. 1917. Wiley. 

Includes pickling of iron and steel, p. 272-274. 

Sang, Alfred. Old and New Methods of Galvaniz- 
ing. 1907-1908. (In Proceedings of the Engineers’ So- 
ciety of Western Pennsylvania, v. 23, p. 546-571.) 

Discusses pickling, p. 549-552. 

Shaw, Joseph Bradfield. The Allowable Limit of 
Variation in the Ingredients of Enamels for Sheet Steel. 
1909. (In Transactions of the American Ceramic So- 
ciety, v. 11, p. 103-152.) 

Treats briefly of cleaning the steel by pickling, p. 108-109. 

Shaw, Joseph Bradfield. Enamels for Iron and Steel. 
1920. (In United States Bureau of Standards. Tech- 
nologic Paper no. 165.) 

Treats of pickling of iron and steel, p. 9-16. 

Singer, J. C., and Branch, Cleveland. Cleaning, Pick- 
ling and Zinc Plating Adapters. 1919. (In Metal In- 
dustry, U. S., v. 17, p. 524.) 


Gives solution employed and method of procedure. 


Snyder, J. H. Modern Economics in Pickling Steel. 
1917. (In Iron Age, v. 100, pt. 1, p. 306-308.) 


Treats of cleaning solutions, their proper strength and tem- 
perature, and application to drop forgings. Outlines improve- 
ments made in previous five years. 

Sorel. Ueber das Verzinken und Verzinnen des Stab- 
eisens und Gusseisens; Neue Verfahrungsarten zum Bei- 
zen Derselben. 1849. (In Polytechnisches Journal, v. 
112, p. 121-122.) 


Sorenson, James. Method of Treating Steel and Iron. 
(United States Patent, 1,373,573.) 


Stainless Steel. 1921. (In Iron and Coal Trades 
Review, v. 103, p. 626-627.) 


Tabulates results of tests on the pickling of stainless steel. 


Storey, Oliver W. Some Pickling Methods. 1913. 
(In Metallurgical and Chemical Engineering, v. 11, p. 
45-48.) 

Summary of the various pickling methods used in the differ- 
ent processes where this operation is required. 

Sundh, August. Method of and Apparatus for Treat- 
ing Metal. (United States Patent, 1,412,979.) 

Relates to pickling, washing, and drying of metals. 

Th., A, Entfernung des auf Gewalzten Eisen Haften- 
den Zunders. 1920. (In Elektrochemische Zeitschrift, 
v. 26, p. 145-146.) 


Deals with the removal of rolling-mill scale by pickling for 
one hour in 5 to 10 per cent hydrofluoric acid. Provisions are 
necessary for removal of acid fumes. 
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Neues Verfahren die Metalle zu 
(In Polytech- 


Thomas and Delisse. 
teizen (von Oxyd zu Reinigen). 1948. 
nisches Journal, v. 107, p. 446-447.) 

Thomas, R. B. Pickling and Swilling Plats: (Brit- 
ish Patent, 23,883 of 1897.) 


Van Deventer, John H. Painting Small-Shop Prod- 
ucts. 1916. (In American Machinist, v. 44, p. 183-184.) 

Treats briefly of pickling castings, p. 184. 

Vogel, Otto. Art of Pickling Metals. (United States 
Patent, 1,433,579. ) 

The same. (British Patent, 188,713.) 


Relates to a composition of carbonaceous matter and acid 
substance capable of dissolving iron oxids. 


Vogel, Otto. Pickling Bath and Process for Pick- 
ling Iron and Steel. (United States Patent, 1,460,395.) 


Pickling bath composed of sulphuric or other acid contain- 
ing | per cent quinoline or another of its derivatives to pre- 
vent the metal from becoming brittle. 


Wahl, William H., and Eltonhead, Edward Y. Gal- 
vanizing Metal. (United States Patent, 221,200.) 

Watt, Alexander. Electro-Plating and Electro-Re- 
fining of Metals; new edition of [his] ‘‘Electro-Deposi- 
tion,” revised and largely rewritten by Arnold Philip. 
Ed. 2, rev. 1911. Van Nostrand. 

Treats of pickling and cleansing iron, p. 641-648. 

Wood, Matthew P. Rustless Coatings; Corrosion and 
Electrolysis of Iron and Steel. 1905. Wiley. 

Pickling, particularly of structural steel, p. 275- 97, 


Pickling In Salt Solutions. 
Butler, George P. Nitrecake for Pickling Metals. 


1918. (In Metal Industry, U. S., v. 16, p. 418.) 
Describes method of pickling with niter-cake. 


Le Chatelier, H., and Bogitch, B. Ve Décapage au 
Bisulfate de Soude. 1915. (In Revue de Meétallurgie, v. 
12. pt. 1, Mémoires, p. 949-960.) 


Describes the use of sodium bisulphate for pickling. 


Corbett, E. E.  Nitercake Substitute for Picklin 
Steel. 1918. (In Blast Furnace and Steel Plant, v. 6, 
p. 497-501.) 

Report of investigation to determine the possibilities of the 
use fie niter-cake as a substitute for sulphuric acid for pickling 
steel. 

Drefahl, Louis C. Metal-Pickle and Method of Pick- 
ling. (United States Patent, 1,191,291.) 

Acid pickling bath is mixed wth approximately 6 per cent 
of cellulose pulp waste, so as to form a thick foam on the solu- 
tion . 

Eaton, Asahel K. 
from the Surface of Iron and Steel. 
ent, 702,050. ) 

Graue, Louis J. 
Patent, 1,331,866. ) 

Solution for pickling metal before galvanizing is composed 
of 100 Ibs. of niter-cake, 3.3 Ibs. of sumac leaves, and 103 gals. 
of water. 

Johnston, John. A Summary of the Proposals for the 
Utilization of Nitercake. 1918. (In Journal of Indus- 
trial and Engineering Chemistry, v. 10, p. 468-471.) 

Includes the use of niter-cake as a pickling agent. Contains 
numerous foot-note references. 

Lesbaudieres, V. Le Décapage des Métaux au Bisul- 
fate de Soude. 1917. (In I.a Nature, v. 89, p. 126-128.) 


Nitercake for Pickling. 1917. (In Metal Industry, 
U. S., v. 15, p. 487.) 

Pickling with Nitre Cake. 1918. 
Industries, v. 39, p. 1102-1103.) 


The same. 1918. (In Iron Trade Review, v. 62, p 
153.) 


Method of Removing Scale Oxid 
(United States Pat- 


Pickling Metal. (United States 


(In Automotive 
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Stillson, A.C. Softening Rust Before Pickling. 1910. 
(In Brass World and Platers’ Guide, v. 6, p. 351-352.) 

By soaking articles in a solution of sodium hydroxid, the 
rust is softened so that it easily pickles off. 


Electrolytic Pickling. 
Coulson, John. Electrolytic Pickling Process. (United 
States Patent, 1,347,897.) 


Coulson, John. Pickling Process. 
Patent, 1,374,552.) 

Iron and steel articles are electrolyzed in a sulphuric acid 
bath, first as cahtode and then as anode. 


Cowper-Coles, Sherard Osborn. 
and Apparatus for Pickling Metal Articles. 
Patent, 15,507 of 1893.) 

Relates to the removal of scale by using weak acid solutions 
in combination with currents of electricity, and the apparatus 
used. 

Cowper-Coles, Sherard. Removal of Mill Scale and 
Magnetic Oxide by Electricity. 1898. (In Engineering, 
v. 66, p. 872.) 

Methods and apparatus employed in electrolytic pickling of 
iron and steel. 

Electrogalvanizing. 1903. 
dustry, v. 1, p. 263-264.) 

Describes the Cowper-Coles magnetic-scale collector, and 
treats of the electrical-pickling of iron before galvanizing. 

Gutensohn, Adolph. Improvements in the Process of 
Pickling or Cleaning the Surface of Iron or Other Metal 
Previous to Coating. (British Patent, 8,324 of 1886.) 

Relates to pickling of iron and other metals by the use of 
the electrolytic method. 

Hering, Carl. Electrolytic Pickling of Greasy Sur- 
faces. 1918. (In Metallurgical and Chemical Engineer- 
ing, v. 18, p. 438.) 

Hering, Carl. Electrolytic Pickling of Steel. 1918. 
(In Metallurgical and Chemical Engineering, v. 18, p. 
282.) 

Comments on Thompson and Dodson’s paper of Dec. 15, 1917. 

Lindemann, W.C. Electric Cleaning of Metals for 
Enameling Purposes. 1920. (In Journal of the Ameri- 
can Ceramic Society, v. 3, p. 252-255.) 

Deals with method of cleaning steel and cast iron. 

Loppe, Ff. Le Deécapage Electrolytique des Métaux. 
1900. (In L’Electricien, v. 34, ser. 2, v. 20, p. 106-107.) 

The same, translated. 1901. (In Electrical Engineer 
(London), v. 34, n. s., v. 28, p. 329.) 

Discusses electrolyte ‘piekink of metals, with especial refer- 
ence to the method employed by Cowper-Coles. 

McKay, Robert J. Corrosion by Electrolyte Concen- 
tration Cells. 1922. (In Transactinos of the American 
Electrochemical Society, v. 41, p. 201-215.) 

Discusses the rate of corrosion of acid-resisting metals in 
acid solutions, with especial reference to the action on stay rods 
in pickling tanks, 

McLare, J. P. Removal of Rust by Electrolytic 
Processes. 1924. (In Engineering, v. 117, p. 25-29.) 

The same, abstract. 1924. (In Chemical Trade 
Journal and Chemical Engineer, v. 74, p. 33-34.) 

Deals with development and efhiciency of He alkaline electro- 
lytic method of rust removal. Gives results of experiments. 

Marino, Pascal. Electrolysis. (British Patent, 101,- 
607.) 


Iron and steel articles are connected to an alternating-current 
supply conductor and immersed in a solution of phosphoric acid. 

Marino, Pascal. Electrolysis. (British patent, 14,230 
of 1915.) 

Relates to the removal of oxid from iron and steel articles by 
connecting them as cathodes in a solution of phosphoric acid, 
with or without phosphoric acid compounds. 


(United States 


Improved Method 
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Chromium —Its Uses and Its Alloys 


This Article Is the First of a Series Dealing with the Uses of 
Chromium and Its Alloys—Its Valuable and Unique 
Properties Make It Almost Indispensable 


By DR. WALTER M. MITCHELL* 
PART I 


—because of the remarkable properties which 

have made it indispensable as a constituent of 
certain classes of alloy steels, corrosion and heat re- 
sisting alloys. Whether it is wise to consider any 
metal a “master,” or to say that it is indispensable, in 
these days of spectacular advances in metallurgy, is 
questionable, to say the least. Nevertheless, it is dif- 
ficult to exaggerate the importance of a metal which, 
through its characteristic properties, probably affects 
a more diversified range of industrial activity than 
any of the others which are in common use, barring 
iron. If one were to decide which of the more com- 
mon metals, again barring iron, we could least dis- 
pense with, chromium would stand very near the top 
of the list; and as its valuable and unique properties 
become better developed, and their application better 
understood, it must inevitably advance to still greater 
importance. We are acquainted with some of its use- 
ful properties; others, perhaps as well known, have 
not yet been converted to greatest service. It is the 
purpose of this paper to describe some of the applica- 
tions of this interesting metal to industry, and it is 
hoped to stimulate still further study of its remark- 
able properties, both from the standpoint of metal- 
lurgical theory as well as practical use. 


Beary has been called the “master” metal 


The subject is a very long one, and perusal of the 
extensive literature discloses many inconsistencies 
and contradictions which are difficult to bring into 
agreement by any reasonable explanation, and which 
are sometimes so contradictory as to create suspicion 
of the accuracy of the investigators, or at least of 
their methods. The metal chromium and its alloys, 
particularly the iron-chromium-carbon system, is of 
particular interest, but about which as yet compara- 
tively little is definitely known. It affords a number 
of interesting fields for study, in which can be men- 
tioned: The chemical phenomenon of “passivity,” 
which has been investigated by Monnartz, and upon 
which the corrosion resistance of the metal and its 
alloys evidently depends; the formation of the extra- 
ordinarily hard and stable carbides at high tempera- 
tures, these attaining a hardness not reached by any 
other metallic substance, and which influence pro- 
foundly, in a way that is not yet clear, the hardness 
of the steels in which they occur; the ready chemical 
formation of at least three stable oxides of a metal 
which is apparently so unoxidizable; the great diminu- 
tion of thermal conductivity imparted to steel by its 
presence in any considerable proportion, which neces- 
sitates increased care in heat treatment; and the re- 
markable retarding action which it appears to exert 
upon the atomic changes in iron. Certainly a prom- 
ising field for the investigator, and one in which any 
research will probably have some ultimate practical 
application. 


*The author is Metallurgist with E. I. du Pont de Nemours 
& Company, Wilmington, Del. 
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Discovery. 

The metal chromium was discovered by the French 
chemist Vaquelin in 1797. He was led to the discovery 
when, in analyzing a red ore of lead from Siberia, now 
known to be a native chromate of lead, he found that 
the lead present was combined with a peculiar acid, 
which he recognized as the oxide of a new metal, evi- 
dently possessing unusual characteristics. He event- 
ually separated the metal, classified it, determined 
most of its properties, in fact, so accurately, that the 
values in use today are only little different from those 
originally found by him. Vaquelin exhibited samples 
of the metal before the Académie des Sciences, and 
stated that it was white, very infusible, crystallized in 
needles, and that acids had very little effect on it. He 
believed that on account of its brittleness and infusi- 
bility it would find little use in the pure state, but 


FIG. 1—Chromium metal, “carbon free” (?). The presence 
of carbon is indicated by the network of carbide along the 
grain boundaries. Thermit process. 100. Etched in 
boiling 1-1 HCl. (Reduced about one-fourth from the 
original photomicrograph.) 


that when larger sources had made the metal more 
obtainable its compounds might be of great use on 
account of the beautiful and durable pigments which 
could be produced from them. Vaquelin showed, fur- 
ther, that the emerald, a silicate of beryllium and alu- 
minum, owed its brilliant green color to the presence 
of chromium. 

The choice of a suitable name for the new metallic 
element occasioned some little discussion between 
Vaquelin and his friends; the latter suggested 
“chrome,” from the Latin chroma—color, because of 
the different colors imparted by its compounds to 
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various minerals, etc. But Vaquelin objected to the 
name “chrome,” for he said the name did not suit the 
metal, since it had no color in itself. Evidently the 
advice of his friends prevailed, and the name “chrome” 
was thus first used, which, by the addition of the suf- 
fix “ium” applied to metallic elements, eventually was 
altered to “chromium.” Although Vaquelin is cor- 
rectly credited with the discovery of the metal, it 
should not be overlooked that it was also discovered 
independently by Klaproth at about the same time; 
but it is to Vaquelin that we owe acknowledgement 
for introducing this interesting metal to the world at 
large. 

Vaquelin was one of the many chemists from 
whose labors, crude as they now appear to us, we are 
today reaping so many benefits. His keen intuition 
enabled him to see far ahead when, ‘in. speaking of 
the new element, he said, “I would venture to say that 
if chemistry could only utilize but a few of the many 
objects that nature offers us, it would soon convert 
into useful application bodies which we now know 
only as vain curiosities.” A prediction which, fortu- 
nately for us, has been verified many times. No doubt 
Vaquelin would be surprised if he could see to what 
extent we are indebted to the hard brittle metal dis- 
covered by him for the remarkable properties of mod- 
ern armor plate, projectiles and ordnance, heat and 
acid resisting alloys, tool and automobile steels, pig- 
ments for painters’ use, chemical processes for dying 
fabrics, tanning leather, etc. 


The Metal. 


The metal chromium has an atomic weight of 52, 
a trifle less than that of iron (56) ; specific gravity of 
6.92, about the same as that of zinc; and a melting 
point at about 2800 deg. F., practically the same as 
that of iron. It is a hard; as commercially pure, brit- 
tle; silvery to greyish white metal; capable of taking 
a high polish which tarnishes in the air very slowly. 
Similar to iron, its hardness is greatly increased by 
the presence of small quantities of carbon. It is not 
appreciably affected by exposure to the atmosphere, 
and is practically unoxidizable below the melting 
point, except for the formation of a slight surface coat- 
ing which prevents further action; but when molten 
appears to oxidize rather rapidly. It is attacked by 
sulphuric acid, more so by hydrochloric acid, but be- 
comes passive—is unattacked—by concentrated nitric 
acid, the dilute acid attacking it slightly. 


Sources. 


Chromium is found in the free state in nature only 
in occasional meteorites. It occurs in the native lead 
chromate—crocoite; and in the mineral chromite— 


an iron chromium oxide, which is the chief ore of the’ 


metal. Ceylonite, found in Western Australia, con- 
tains nearly 23 per cent of chromic oxide. In addition 
chromium forms the coloring matter of numerous 
minerals; thus, the green of the emerald is due to 
chromium, while serpentine, pennine, chromic mica 
or fuchsite, and possibly certain sapphires and garnets 
all owe their color to the presence of this metal. Chro- 
mite, the chief ore, is found in periodotite, serpentine, 
and to a lesser extent in other ultra basic rocks. It 
is a heavy, black to brown, lustrous mineral, much 
like magnetite in appearance, but is only slightly mag- 
netic. Crystals are of rare occurrence, the mineral 
being found in grains through the rock, which are 
sometimes segregated into nodular masses of consid- 
erable size with a compact granular texture. Rocks 
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of this kind, when subjected to weathering conditions, 
become hydrated and altered into serpentines, and 
for this reason most of the workable deposits of 
chromite are found in the serpentine rocks. Chromite 
is widely distributed over the earth’s surface, in Rho- 
desia, Baluchistan, New Caledonia, Brazil, California, 
Quebec, and elsewhere; the New Caledonian and Rho- 
desian mines supplying three-fourths of the world’s 
supply. According to reliable sources, imports and 
domestic sales in the United States totaled over 200,- 
000 tons during 1923. Of the chromite mined, the 
largest proportion, about 40 per cent, is used for the 
production of ferro-chromium alloys; about 35 per 
cent is used as a refractory, while the balance is used 
for the manufacture of bichromates, chrome alums, 
etc., for use in various chemical industries. 


Chemical Properties. 

Chemically chromium belongs to the same group 
as molybdenum, tungsten, and uranium, all of which 
are characterized by their hardness and infusibility. 
Owing to its multiple valency, chromium forms a 
number of oxides. Of these, chromous oxide, CrO, 
and chromic oxide, Cr,O,, are definite basic forms, 
yielding with acids salts in which chomium is present 
in the divalent and trivalent states, forming the chro- 
mous and chromic salts. Chromic oxide may also 
combine with bases to form salts, the chromites. 
Chromic anhydride (chromium trioxide) CrO, is an 
acid anhydride forming with bases salts called chro- 
mates and bi- or di-chromates. It may be prepared 
by the decomposition of a chromate with sulphuric 
acid, and is a strong acid substance crystallizing in 
scarlet rhombic needles. It has powerful oxidizing 
qualities, and is used as an oxidizing agent in organic 
chemistry, and as a caustic in medicine. Other oxides 
have been prepared and are usually regarded as com- 
pounds of the basic and acid oxides, and are known 
as chromic chromates. With carbon, chromium forms 
a number of carbides which have a profound influence 
on the physical properties of the steels in which they 
are formed. These will be considered in detail in 
what follows: 


Chromite. 


Although the greatest part of the chromite mined 
is used for conversion into ferrochromium and other 
chromium alloys, a considerable proportion is used in 
furnace construction in the steel plant as a refractory 
material, for which purpose it is nearly ideal. Its 
melting point is just under 4000 deg. F., which is far 
above the highest working temperatures of either the 
open hearth or blast furnace; and in addition it has 
the unique advantage of being essentially neutral in 
character. Hence, as it has neither acid nor basic 
qualities, it may be used as a lining for furnaces of 
either type. Mixed with slag, both finely ground, it 
is regularly used as a cement to daub furnace ports 
and jambs, and to patch walls near the slag line. In 
the form of brick it is used as a dividing course to 
separate acid from basic bricks, and for bottoms of 
soaking pits because it is impervious to “pit cinder.” 

Metallic chromium may be obtained from the re- 
duction of its oxides by various processes, either by 
heating with carbon, which yields a product contain- 
ing considerable quantity of carbide, or with dry hy- 
drogen under pressure. A more satisfactory method 
is the Thermit process, in which chromic oxide is 
mixed with finely divided aluminum, the chromic 
oxide being in excess and igniting the mixture. The 
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result will be a fused mass of metallic chromium of 
considerable purity, 99.5 per cent chromium having 
been obtained. (Figs. 1 and 2.) 


Technical Uses. 


Chromium compounds, such as chromates and di- 
chromates, are prepared directly from the ore by 
roasting with sodium carbonate, and afterwards leach- 
ing with water, preferably in an autoclave under con- 
siderable pressure. The chromium salt is thus ex- 
tracted, leaving the iron behind as an insoluble resi- 
due. Perhaps the most important of the chromium 
salts from the technical standpoint is the dichromatic 
(or bichromate) of potassium, which crystallizes in 
the well known anhydrous crystals. It is used in the 
preparation of many of the chromium pigments, for 
the manufacture of safety matches, for the oxidation 
of anthracine to alizarine, and in the manufacture of 
analine violet. The double sulphates of chromium 
with sodium, potassium, or ammonium are of great 
industrial importance. These are known as chrome 
alums, and occur in the form of dark purple crystals 
making a reddish solution which turns green when 
heated, the original color returning after standing for 
some weeks. 


Chromium compounds are used in large quantities 
in the dye industry, both as oxidizing agents in proces- 


FIG. 2—Chromium metal by electric furnace. Lot analysis: 
Carbon .26 per cent, chromium 97.15 per cent. 150 x. 
Etched in boiling 1-1 HCl. (Reduced about one-fourth 
from original photomicrograph.) 


ses for the manufacture of the dyestuff, and as mor- 
dants, i. e., substances which combine chemically with 
the dyestuff employed, to fix the latter on the fabric. 
Chromium mordants are of first importance, since 
with the different dyestuffs they yield a considerable 
range of colors which are notable for their perma- 
nence. The most important are the sodium and potas- 
sium dichromates, above noted, which are more exten- 
sively used in wool dyeing than any other metallic 
salts. For mordanting cotton goods, chrome alum, 
chromium acetate, chromium fluoride, and various 
other double chromium chromates are used. Silks are 
not usually mordanted with chromium salts, but may 
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be so treated if boiled in a solution of potassium di- 
chromate and tartaric acid, but the process is not de- 
sirable as the fabric is somewhat injured during the 
process. 


The salts of chromium have a peculiar hardening 
action upon gelatine and similar bodies, several appli- 
cations of the chromium compounds depending upon 
this property. The “carbon” or “autotype” process in 
photography is based upon the fact that gelatine con- 
taining potassium dichromate becomes insoluble under 
the action of light. Paper is coated with a solution of 
gelatine containing potassium dichromate and a pig- 
ment of the desired color; this is exposed under a 
negative in the usual way. In those portions acted 
upon by light the dichromate is reduced, the gelatine 
holding the pigment becoming insoluble, while the 
unacted upon portions are dissolved with hot water. 
In this way photographs may be produced in any 
desired color, depending upon the pigment, which are 
of great beauty and permanence. 


Another, application of the hardening action of 
chromium salts upon gelatine of great commercial im- 
portance is the process of chrome tanning, which was 
originally developed in the United States. Two 
processes are in use, the “two bath” process, which 
came into prominence in 1884 under Schultz patents, 
in which the skins are tumbled in a solution of potas- 
sium dichromate, then tumbled in a solution of com- 
mon hypo acidified with hydrochloric acid; and the 
“one bath” process originated by Dennis in 1893, in 
which the skins are tanned directly in a bath of basic 
chromium chloride. The latter process seems to be 
generally preferred because of its simplicity, except 
for glazed kid leathers, for which the two bath process 
gives a product with more desirable qualities. At 
present the majority of the world’s supply of light 
leathers is tanned by one or the other of the chro- 
mium processes. During the World War an enor- 
mous quantity of leather was chromium tanned on 
account of its superior wearing qualities as a material 
for army shoes. The tremendous rise of “chrome” 
tanning has been favored by the speed and compara- 
tive simplicity of the process and the superiority of 
the product—the vegetable tanning processes requir- 
ing a much longer time and more labor. The lighter 
leathers, such as glazed kid, ooze and suede leathers 
are practically all chrome tanned, while the heavier 
leathers are generally vegetable tanned. 


It is interesting to note that chrome tanning, un- 
like vegetable tanning, is a reversible process. If a 
chrome tanned leather is soaked in a solution of a tar- 
trate like rochelle salt, the hide returns to the un- 
tanned condition, which is not without advantage in 
the recovery of scraps, trimmings, etc., for the manu- 
facture of gelatine and glues. 


Chromium Pigments. 


Owing to the varied and brilliant colors of the 
chromium compounds of other metals they are widely 
used as pigments in the paint industry. Probably the 
most important is lead chromate, better known as 
“chrome yellow” or Paris yellow, obtained by pre- 
cipitation of a lead salt with potassium dichromate. 
Produced in the presence of an alkali, a basic lead 
chromate of brilliant red color is obtained, known as 
“chrome red” or Persian red, Chinese red, etc. Mix- 
tures of the two in various proportions produce a 
series of orange pigments known as “chrome oranges.” 
The lead chromates all possess good covering powers 
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and brightness of color, but blacken under the influ- 
ence of hydrogen sulphide. Chrome yellows, by mix- 
ture with Prussian blue, form greens known as Bruns- 
wick greens, which are useful and cheap pigments, 
but not as stable as the zinc greens. Chromic oxide, 
prepared by the oxidation of metallic chromium, or 
by ignition of various chromates, is a green pigment 
of great permanence, known under the names of 
“chrome green” and “ultramarine green.” It is used 
for coloring porcelain, glassware, etc., as a pigment 
in oil or water color painting, and for coloring the 
printing inks used for bonds and banknotes. It is not 
affected by chlorine or sulphur gases and will stand 
heat. Zinc chromate, also known as “zinc yellow” 
or buttercup yellow, is a beautiful stable pigment pro- 
duced by the action of neutral zinc sulphate upon 
potassium dichromate. Although not equal to chrome 
yellow in covering power or body, it has the advan- 
tage of not blackening with exposure to sulphides. 
It is largely used for mixing with Prussian blue to 
form a series of brilliant green pigments of wide 
usage, known as the “zinc greens.” Basic chromium 
borate, known as Guignet’s green, is the most perma- 


nent green pigment known, being unattacked by light, 


boiling alkalis, or by acids in the cold. The chro- 
mium yellow and green pigments are the most widely 
used of all such colored pigments. 


(To be Continued) 


A new experimental iron blast furnace, which em- 
bodies all the best features determined by observa- 
tion of the performance of other furnaces constructed 
by Interior Department specialists, has been com- 
pleted and blown in at the Minneapolis experiment 
station of the Bureau of Mines. The new experimen- 
tal furnace is larger than the one constructed by the 
Bureau of Mines at Minneapolis last year, which was 
the first successful experimental blast furnace in the 
history of metallurgy. It is expected that metallur- 
gical studies made possible by the construction of the 
new blast furnace will reveal valuable information 
relative to the production of spiegeliron from = man- 
ganiferous iron ores, which cannot be smelted under 
present practice. Since the United States has tre- 
mendous reserves of these manganiferous iron ores, 
the problem of their successful smelting is one of great 
importance to the iron industry. 


The present furnace, which was erected in co- 
operation with the University of Minnesota, is 36 


inches in diameter at the hearth and 30 feet high. The. 


first run lasted 10 days. Air was supplied to the fur- 
nace at the rate of about 600 cubic feet per minute, 
consuming approximately 8 tons of coke per day. 
From 15 to 20 tons of spiegeliron of varying manga- 
nese content was produced during the experiments. 
Several hundred gas samples were taken from the 
interior of the furnace shaft by means of water-cooled 
sample tubes. 


The most striking feature of the furnace experi- 
ment in contrast with previous ones lies in the fact 
that a rather complete survey of the composition of 
the gas stream in the furnace shaft was possible. By 
introducing water-cooled sample tubes through vari- 
ous test-holes, it was possible to cover completely six 
planes. As early as 1839 Bunsen determined the com- 
position of the gas in the blast furnace at various ele- 
vations from the tuyere to the stock line. His results 
have been duplicated in a dozen or more investiga- 


Google 


lhe Blast Furnac 


o®Steel Plant es 


tions. In all this research samples were taken from 
only one point in each horizontal plane. During the 
thirty-fourth and thirty-fifth runs with the Bureau 
of Mines furnace over 1,000 gas samples were taken 
at five elevations in the furnace shaft. These sam- 
ples, however, all lay along a single diameter of the 
furnace section. The necessity of sampling over a 
complete section has long been recognized, but the 
difficulty of obtaining such samples in practice has 
heretofore not been overcome. 


A considerable number of samples of raw mate- 
rials, slag, and metal, taken during the run, await 
analyzing. A study of the analyses of these samples, 
as well as the samples of gas removed from the charge 
column within the furnace, should throw considerable 
light upon the mechanism of the gas reactions taking 
place within the blast furnace shaft and should result 
in the obtaining of much valuable information rela- 
tive to the production of spiegeleisen from man- 
ganiferous iron ores. 


The following is a list of papers that will be 
offered for discussion at the meeting of the British 
Iron and Steel Institute, September 4 and 5: 


L. Aitchison and G. R. Woodvine: “Changes of 
Volume of Steels During Heat Treatment.” 


C. Benedicks and V. Christiansen: “Investiga- 
tions on the Herbert Pendulum Hardness Tester.” 


E. D. Campbell and G. W. Whitney: “The Effect 
of Changes in Total Carbon and in the Condition of 
Carbides on the Specific Resistance and on Some 
Magnetic Properties of Steel.” 


C. A. Edwards: “Pickling: The Action of Acid 
on Iron and Steel, and the Diffusion of Hydrogen 
Through the Metal.” 


J. Newton Friend and W. E. Thorneycroft: ‘Ex- 
amination of Iron from Konarak.” 


M. A. Grossman and E. C. Bain: “On the Nature 
of High-Speed Steel.” 


Axel Hultgren: “Improvements in the Brinell 
Test on Hardened Steel, including a New Method of 
Producing Hard Steel Balls.” 


F. C. Thompson and W. E. W. Millington: “The 
I-ffect of Free Surfaces on the Plastic Deformation 
of Certain Metals.” 


The United Alloy Steel Corporation, Canton, Ohio, 
will commence the immediate erection of a new sintering 
plant at its local mills, for which arrangements recently 
have been perfected. The plant will be of the well- 
known Dwight & Llloyd type, and will have a rated 
capacity of 250 tons of sinter daily from blast furnace 
dus. The company is said to be arranging for other 
betterments at its mills in connection with the new in- 
stallation. 


The Chateaugay Ore & Iron Company, Lyon Moun- 
tain, N. Y., has arranged for the installation of a new 
mill at its properties, to be equipped with magnetic sep- 
arators. Other improvements will also be made at the 
works to provide for considerable increased production. 
as well as the installation of considerable auxiliary op- 
erating equipment. 
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Checking Up Losses in the Foundry 


By L. C. BREED 


HE reduction in loss resulting from waste of 

time and material is something which manufac- 

turers are constantly seeking to accomplish. In 
case of most large companies the processes of produc- 
tion are periodically checked up. Notwithstanding 
this, there is loss which varies from large to small 
proportions in different industries which probably 
could be further reduced. 


The president of a large company which is en- 
gaged in the manufacture of a great variety of iron, 
steel and brass products, recently stated: ‘In the 
making of thousands of tons of castings every month, 
there is, of course, a large waste. About 55 per cent 
of our malleable iron melts, for example, produce 
acceptable castings. Five per cent of melt is in defec- 
tive castings, and more than 38 per cent of the total 
is in gates and sprues which are of no use except 
for remelting. After the good castings go through 
the machine for threading and finishing, another 5 per 
cent, on the average, must be discarded for various 
reasons, such as faulty machine work, air holes not 
detected at first inspection, breaks, etc.” 


It is likely that some other manufacturer would 
naturally inquire, “Why is this the case and why the 
‘large waste’ to which the head of the company in 
question refers, cannot be cut down?” 


It is proper to mention that the company referred 
to might be termed a manufacturer of specialties, and 
that they comprise a vast variety of quite small metal 
products. It is conducted on the “open shop” plan, 
and the company for a long time has sought to de- 
velop, train and create skilled workers among its em- 
ployes. It uses machine made metal patterns in the 
foundry department. A percentage of the product is 
gray cast iron. 

To secure the least possible waste in the foundry, 
one must necessarily begin with the melting of the 
iron, and the proper metal for the castings under con- 
sideration. By proper metal is meant not only metal 
oi the correct chemical analysis, but metal properly 
mixed and melted and, therefore, correct in all respects 
for the castings which are to be poured. Then the 
various steps to the turning out of the finished prod- 
uct must be studied. Is the melting equipment as it 
should be to give hot, clean iron, or is the metal oxi- 
dized in the melting due to faulty management of the 
furnace? (In the case in question, the cupola process 
is employed.) 

Is the sand correct for the castings to be made? 
The question of suitable molding sand, including mix- 
ing, cutting up and tempering, are important factors. 
With machine molding and patterns properly placed 
on the plate, do the flasks fit the pins on the plate as 
they should, or are they too loose, thereby causing 
mismatching’ Gates and sprues are of course a 
necessary evil, and in the making of malleable iron 
the percentage of gates to castings is larger than in 
gray iron practice due to the shrink heads necessary 
tu take care of the greater shrinkage in malleable iron. 
Again, when the malleable castings are small, the 
weight of the castings might be even more than the 
weight of the gate and sprue. The problem of gating 
is a serious one and losses in some cases: might be 
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traced to improper gating. If cores are used, and 
there are few foundries where it is not the case, losses 
can be traced due to faulty core mixtures, insufficient 
baking, hard cores, etc. Of importance in case of 
malleable castings, is the anneal. 


Further causes of waste arise from the breaking 
of sand molds, either in clamping of parts of flask, by 
jarring sand into molds, or by cutting away of sand, 
by flowing metal into molds, by air pockets in cast- 
ings and by cold “shuts”—points where metal meets 
metal flowing from different directions and arriving 
at point of contact too cold to fuse together. Through 
having a large amount of metal in sprues and gates, 
many times it will stay hot enough to flow readily 
without cold shuts. The worker, of course, is handi- 
capped by the castings being out of sight. 

In commenting on this instance of waste, one 
foundry man said he would venture to attribute it 
mainly to the fact that this company’s product com- 
prises a large number of small items. Its catalogue 
enumerates more than 23,000, when different sizes of 
the same commodities, different materials and differ- 
ent shapes are considered. Another reason that he 
names which, in his opinion, might affect the output 
of aeceptable castings, was the company’s policy of 
maintaining the open shop principle, and relying upon 
training a considerable proportion of its molders. 
This question might be debated: How large a propor- 
tion of over 100 men, who are employed in working in 
the malleable and cast iron shops, could be classed as 
skilled men? If because of unskilled molders there 
are larger gates than otherwise would be the case, 
metal would flow too freely into the molds. Further- 
more, in operating to as nearly as possible full capa- 
city output, a correspondingly large percentage of 
skilled workers is required. 

Defective castings can only be remelted with a 
certain percentage of new iron. The money loss in 
case of malleable castings is greater than gray iron 
castings, and still more in case of steel castings. 

Rigidity of inspection to meet a high fixed stand- 
ard of quality in production is also a factor to be 
considered. 


In the case in question, as the plant is situated in 
a metropolitan district, the labor turnover is greater 
than in smaller places, because of the facility of get- 
ting other employment. Again, the output of a foun- 
dry is affected by weather conditions. All employes 
are aware that the human element must be taken into 
account. In some instances the management offers 
the services of an optometrist and furnishes glasses 
to employes that are found to need them. 

Reasonable discipline, esprit de corps, and morale 
are things which count for efficiency and _ conse- 
quently should be promoted. 


The Northern New York Utilities Incorporated have 
been considering the installation of new equipment for 
sometime, and have just lately placed a contract with 
The U. G. I. Contracting Company for a complete 8-ft. 
set, together with operating floor for installation at their 
Rome, N. Y. plant. 2. PS 
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CURRENT REVIEW 


Lubrication in the Steel Industry 


HE blast furnace, the Bessemer converter, the 

open hearth furnace and the rolling mill were the 

solution to our problems of maximum production 
with low cost and a minimum of labor. With this 
development, chemistry of iron and steel became a 
concrete science, to prove that by formulation of 
alloys with such elements as carbon, nickel chormium, 
vanadium and manganese, all manner of variable de- 
grees of hardness, ductility and strength could be 
attained. 

Chemistry and the ingenuity of the metallurgist, 
however, can determine only the nature of the prod- 
uct. They cannot govern the rate of production of the 
mechanical equipment involved because they have 
practically no control over that nemesis of mechanics 
—friction. Therefore, the science of lubrication must 
be reckoned with. In fact, lubrication is the key to 
efficiency and production in the steel plant. The in- 
tensive operation demanded calls for a minimum of 
friction and uniformity of bearing temperatures in 
the face of the most discouraging operating conditions. 
Hot water, acid fumes, salt, dirt, dust, etc., are ex- 
amples of the objectional factors confronting the lu- 
bricating engineer. Take a concrete example: Air 
compressor and blowing engine lubrication at best is 
a ticklish proposition; but a small amount of dirt or 
a short period of operation on the wrong compressor 
oil may give rise to dangerous conditions or often fires 
in the air lines; perhaps even explosions or ruptures 
will result. Can the steel man close down his blast 
furnace or his open hearth when these occur? He 
cannot, for if he did, the workings of perhaps the 
whole plant might be disrupted.- So he fights the 
fire or makes his repairs on the run—or better still, 
uses a preventative in the form of lubricants which he 
can be reasonably sure will function properly and 
relieve him of as much worry as possible. 


Numerous other examples could be cited wherein 
the importance of geod lubrication is the outstanding 
feature. It is better, however, to reserve them for 
further discussion wherever they fit in. Suffice it to 
say, the details of wrought iron and steel mill lubri- 
cation are of vital interest to us all. An industry 
which consumes approximately 60,000,000 tons of iron 
ore per year evidently is based upon the last word 
in productive efficiency. In other words, the steel 


man has appreciated the value of scientific lubrication — 


and lubricating engineering service. 


Lubrication of Blast Furnace Equipment. 

Blast furnace operation involves the use of con- 
siderable mechanical apparatus. For example, there 
are the huge steam reciprocating or turbo-blowing 
engines which furnish the necessary low pressure 


blasts of air to the hot-blast stoves for-pre-heating - 
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prior to delivery to the blast furnaces; the charging 
equipment which includes the wire ropes and bearings 
of the charging lorries and skip hoists, with their re- 
spective driving engines or motors, the slag cranes, 
the steam or hydraulic clay guns, the ladle cars and 
any miscellaeous gearing installed. 

While the range of equipment is varied, the lubri- 
cating problems are not numerous. The blast furnace 
generates high heats and these are naturally radiated 
to their surroundings quite considerably. It is per- 
fectly possible, however, to locate much of the neces- 
sary mechanical equipment either permanently or 
otherwise, so that it will be both free from this 
heat and also not subject to excessive dirt or dust. 
Take the case of blower steam cylinders for exam- 
ple: If they are lubricated with a good grade of cylin- 
der oil which has been compounded and refined to 
meet the requirements of steam and operating condi- 
tions, perfect satisfaction should be attained. Bear- 
ings in turn can be grouped into two classifications: 


1. As involving automatic lubricators, or 
2. Exposed, hand-oiled conditions. 


Steam engine, pump, turbo-blower, and electric 
motor bearings are largely oiled by some automatic 
system of lubrication. Inasmuch as they are usually 
enclosed systems and not subjected to external heat, 
they should give little or no trouble. Exposed, hand- 
oiled bearings as are found on skip buckets and trans- 
fer cars, etc., receive rougher service, and dust, dirt, 
and rain are always detrimental factors. Such bear- 
ings have high clearances, however, and operate at 
low speeds and pressures, therefore, a rough lubricant 
such as black oil is found to serve very well. 


Gears and wire rope operate under similar condi- 
tions to skip car journal bearings, though at perhaps 
higher working presures. Therefore, a lubricant must 
be used which will not drip from their surfaces, which 
will penetrate to the core of the ropes, and which will 
adhere tenaciously to the gear teeth in an even film. 
Usually a straight mineral gear and rope compound 
of from 1000 to 2000 seconds viscosity Saybolt at 210 
deg. F. will satisfy these requirements. 

Air tub lubrication is exceedingly important due 
to the fact that pressure must be kept on the lines to 
the blast furnaces and Bessemer converts, etc., at all 
times. Therefore, cleaning is practically impossible, 
and the blowing cylinder lubricant must be so refined 
as to give rise to minimum carbonaceous accumula- 
tions in the air system as far as possible. Further- 
more, every care should be observed to insure against 
feeding oil in excessive quantities to the air cylinders. 
In fact the right kind of oil will lubricate most satis- 
factorily when a minimum amount is fed to the cylin- 
ders. Excess never improves lubrication and only 
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leads to objectionable oil deposits. The subject of air 
compressor lubrication and the effects of deposits were 
treated in considerable detail in Lubrication for March, 
1924. Air tub pressures in the steel plant are usually 
low (in the neighborhood of 15 to 20 pounds), and 
temperatures will therefore never run much above 300 
deg. F. 

Blast furnace devices require careful attention to 
lubrication, for bearing and gear lubricants must with- 
stand heat, pressure, dust and contamination by flying 
sparks. A straight mineral lubricant of from 1000 to 
5,000 seconds viscosity Saybolt at 210 deg. F., ac- 
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cording to weather and temperature conditions has 
been found best suited for this service. Bearings are 
usually hand lubricated with the exception of ring- 
oiled motor bearings; to meet the rough conditions in- 
volved black oil is generally used. Motor bearings, 
however, require a good grade of medium viscosity 
engine oil. 


Bessemer Converters. 

The fierce heat adjacent to the Bessemer converter 
naturally gives rise to considerable skepticism when 
it comes to lubrication. In fact, in the vernacular, 


Correct lubrication is one of the important blast furnace problems. 
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“no can do!” has been the contention of not a- few 
steel workers. But the converter has to operate, and 
be free to swing readily when charging or pouring is 
done, therefore the operating mechanism which com- 
prises a pair of hydraulic plungers with suitable racks 
and pinions adjacent to the trunnions, must work with 
the least possible friction, otherwise the power con- 
sumption and time of turning might be rapidly in- 
creased. These gear mechanisms as well as the 
plungers are subject to very high conducted heat. 
Therefore the lubricant must be heat resisting to the 
highest degree. A straight mineral product of high 
viscosity has been found to meet the converter’s re- 
quirements satisfactorily, due to its adhesive charac- 
teristics. 

The blast for the blowing of Bessemer converters 
may be supplied by either horizontal or vertical steam 
blowers or turbo-blowers. These normally are lo- 
cated in engine rooms apart from the converters, and 
their lubrication, involving circulating oiling systems 
or mechanical force feed lubricators, is similar to that 
of any power plant unit, with no serious problems 
to worry about. See Lubrication for November, 1923, 
and March, 1924. 

From the converters the steel is poured into a 
ladle which is usually carried by a steel crane capable 
of swinging on a vertical axis, for transfer to the in- 
got moulds. Cranes of this type are gear-operated. 
The predominance of heat, slag and steel dust natural- 
ly imposes the same severe requirements upon the 
lubricant as elsewhere in this part of the plant; as a 
result lubrication of gears and bearings often become 
quite a serious problem. If the gear compound as 
recommended for converter gears is used, with a 
good black oil for bearings and journals, many of the 
lubricating difficulties will be eliminated. In other 
words, the lubricant must resist heat and contamina- 
tion with foreign impurities. 


Ingot and ladle cars may be equipped with either 
plain journal boxes and brasses, or roller bearings. 
The latter are coming into quite extensive usage due 
to their savings in oiling labor, inspection and lubri- 
cants. While it might seem that such bearings would 
be subjected to considerable heat, we must remember 
that inasmuch as they are practically always in the 
open air, radiation can occur unhampered. As a re- 
sult, such bearings, even before the ingots have so- 
lidified, will be comfortable to the touch. Hot metal, 
slag, dust, dirt and variable loads are usually the more 
important factors which must be considered.  Es- 
pecially are the former detrimental to plain journal 
bearings of the railway type because of the rough 
service and careless handling which is prevalent. In 
fact journal box covers either ajar, open or broken 
off, is a common occurrence. In the roller bearing 
of course, the housing is tight and no carelessness can 
so disarrange it as to expose the bearing or lubricant 
to the detrimental action of hot iron, slag, dust, dirt 
or water. 


Open Hearth. 


In the open hearth plant there is relatively little 
machinery requiring lubrication except the charging 
cranes, overhead traveling cranes, strippers, and oper- 
ating mechanisms for raising and lowering the charg- 
ing doors. In general, all equipment in this part of 
the plant which must be lubricated will be electrically 
operated. The overhead traveling cranes which serve 
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for the handling of metal ladles are the most important 
hoisting devices involved; their uniqueness lies in 
their high rating, some runing up to 200 tons capacity. 
All have at least two separate hoists, the smaller or 
auxiliary being oftentimes as powerful as in the aver- 
age crane found on other work. As in the Bessemer 
plant, heat and contamination are the chief detriments 
to which the lubricants are subject. The cables, gears, 
bearings, hoists and trolleys of all these mechanisms 
are periodically exposed to the extreme heat of molten 


Heat, dust and weight must be overco:me. 


metal and hot gases which arise from the boiling 
steel during tapping. This is particularly applicable 
to the cables holding the hooks which raise the ladles. 
As a result, lubricants which are not specially refined 
will tend to dry up and lose their effectiveness rapidly. 


In certain plants where induced draft fans are in- 
stalled to force the hot gases from the open hearth 


‘through a series of waste heat boilers, the lubrication 


of the bearings of these fans will often become dif- 
ficult due to the heat from the hot gases which is 
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conducted by the shaft to the bearing. These fans 
are usually motor driven, being equipped with water- 
cooled, ring-oiled bearings. To properly meet the 
heat conditions and afford the necessary lubrication, a 
relatively high viscosity engine oil, or even, in some 
cases, a steam refined cylinder stock must be used. 


Electric Furnace. 

The usual mechanisms which will require lubrica- 
tion in the electric furnace are the rack and gear teeth, 
the bearings of the operating motor and connecting 
rod and any other accessory journals involved. In 
general, heat conditions will not be quite as severe, 
nor will these mechanisms be subject to as dusty 
operation as eisewhere in the mill. Therefore the 
usual lubricants specified heretofore for similar me- 
chanisms will function with perfect satisfaction, in 
fact, lasting longer and giving better service than 
when operating conditions and temperatures are more 
severe. 


Conclusion. 

Although we have but given a fleeting introduc- 
tion into the smelting and refining branches of the 
steel industry, we feel that sufficient has been said to 
bring out the particularly important part which is 
played by lubrication. It is true, the average equip- 
ment is rough, and massive, and first glance would 
lead one to believe that lubrication was really but a 
trifle. But the operating mechanism of these massive 
units must be accurately designed and machined, 
since they are so inter-dependent upon one another. 
In effect, the principles of good machine-work must 
be incorporated in the steel mill as everywhere else 
in industry, if efficient production is to result. 

—Lubrication for July. 


General Electric Review for July 


Six signed articles appear in the July issue of the 
General Electric Review, together with four unsigned 
articles. The cover is a photograph of Thomas A. 
Edison seated in the cab of the large C. M. & St. P. 
locomotive now on tour in the east, and the frontis- 
piece shows a four-node, backward traveling wave 


in a thin disk model of a turbine wheel. The issue 
contains 71 reading pages. 
“The Engineer’s Place in Society,” by Gerard 


Swope; 5 pages. 

This article contains the substance of the first 
Aldred lecture delivered before the Massachusetts In- 
stitute of Technology. In it, the author talks about 
the nosition the engineer should occupy in society, 
emphasis being laid on the value of his training in 
the development of sound, analytical judgment. 

“Detroit Operates New Three-Car Articulated 
Train,” by A. C. Colby; 8 pages and 10 illustrations. 

This electrically operated unit is the first of its 
kind in the world. Mr. Colby reviews the traffic situ- 
ation in Detroit calling for its adoption, describing the 
train itself, together with what is expected of it. 

“The Vacuum—There’s Something In It”, by Dr. 
W.R. Whitney; 10 pages and 11 illustrations. 

The contents of this article were originally pre- 
sented in an address before the American Associa- 
tion for the Advancement of Science, at Cincinnati, in 
December, 1923. Its purpose was both to inform and 
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to encourage workers in other scientific fields by pre- 
senting a summary of the results of research in what 
might seem the most unpromising field of all—high 
vacuum. 

“Switchboard Type Temperature Indicators,” by 
D. M. Carswell; 5 pages and 10 illustrations. 

Mr. Carswell in this article shows how, by the use 
of these indicators, the risk of inadvertent crowding 
of equipment is lessened. He states that these indi- 
cators provide an accurate and reliable means of keep- 
ing posted on machine temperatures, thus making 
overheating practically inexcusable. 

“Studies of Electric Discharges in Gases at Low 
Pressures,” by Dr. Irving Langmuir and Harold Mott- 
Smith, Jr.; 7 pages and 2 illustrations. 

The theory of plane, cylindrical and spherical col- 
lectors, with retarding and accelerating fields, is pre- 
sented in this, the first instalment of a series of arti- 
cles. Subsequent sections will deal with typical ex- 
perimental data with plane, cylindrical and spherical 
collectors, following which there will be a general dis- 
cussion of these results and their interpretation. 

“The Protection of Steam Turbin Disk Wheels 
from Axial Vibration,” by Wilfred Campbell; 26 pages 
and 44 illustrations. 

This is Part II of a series of three articles covering 
a full and detailed description of the work done in 
studying various forms of vibration and waves which 
may exist in steam turbine disk wheels. This instal- 
ment gives a general discussion of the nature and 
theory of vibration in turbine wheels and explains 
why it is necessary to rely on actual tests in addition 
to purely analytical methods to accomplish thorough 
protection of the factory product. 

“Chicago, Wilwaukee & St. Paul Locomotive on 
Exhibit Tour”; 1 page and 1 illustration. 

An account is given of the exhibition trip of one 
of the five, 265-ton, 3000 volt, d.c., gearless locomo- 
tives owned by this railroad . 

“Coffin Awards”; 2 pages. 

Two articles tell the story of the recent awards 
made by the Charles A. Coffin Foundation, one to the 
Public Service Company of Northern INinois for “the 
greatest contribution towards increasing the advant- 
ages of the use of electric light and power for the con- 
venience and well-being of the public and the bene- 
fit of the industry,” and the other award being made to 
eight college graduates in the form of fellowships to 
enable them to follow research work in college. 

“Bibliographies”; 3 pages. 

Three bibliographies are included in this issue, re- 
lating to the general subjects of X-rays and of metal- 
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German Blast Furnace Patents for 1923 


Specifications of patents granted in Germany in 
1923 relating to the improvement of blast furnaces: 

366906 — Rhein, Nassauische Bergwerks — und 
Hutten A. G. and Dr. Alfred Spieker in Stolberg. 

Process for utilization of waste iron containing 
metal, lead, zinc, tin or enameled iron, being charac- 
terized by the fact that the waste iron is melted in 
the lead tempering bath, eventually with addition of 
leaden materials into a product which owing to its 
contents of iron and zinc is suitable for being treated 
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in the blast furnace, whilst the other constituents of 
the waste iron are extracted out of the remaining 
products of the melting process. 


366827 — Leonhard Treuheit, Elberfeld. 


Process for generation of iron in the cupola fur- 
nace, whereby only slag containing iron is being 
treated. This process is characterized by the fact 
that the slag is reduced by means of carboniferous 
materials, such as powdered charcoal, being injected 
into the blast in a well known manner. 


372934 — Deutsche Maschinenfabrik A. G., Duis- 
burg. 


Relating to an apparatus to cut off the convey- 
ance of the charge consisting of finely grained or 
powdered material into the melting zone of blast fur- 
naces. This invention being characterized by the 
fact that in case the pressure emanating from the fur- 
nace surpasses that by which the charge is conveyed 
to the melting zone, the equilibrium of pressure is re- 
stored automatically or the passing of the charge into 
the melting zone is cut off automatically. 


374146 — Dr. Rudolf Fabinyi & Jeno, Kolozcwar. 


Process for the production of poorly coaled iron 
out of its ores by reducing it by means of methan, be- 
ing characterized by a temperature during the process 
of reduction varying from 700 to 1000 deg. 


375165 — In addition to 354469, Vlucan Feuerungs 
A. G. Dusseldorf. 


- Process for improving the working of cupola fur- 
naces and blast furnaces, being characterized by the 
fact that the water being injected along with air re- 
ceives a larger quantity of oxygen. 


380246 — Deutsche Maschinenfabrik A. G., Duis- 
burg. 

Device for the injection of finely grained or pow- 
dered materials into the melting zone of a blast fur- 
nace by means of a blower, being characterized 
by an airtight case containing the charge. Through 
this case passes the heated air which carries with it 
parts of the charge into the melting zone of the fur- 
nace. 

381006 — Carl Flosseu, Dusseldorf. 


Prices for the production of pig iron and steel, 
being characterized by an immediate connection of 
the low-shaft furnaces for the production of pig iron 
with the open hearth furnaces and basic converters 
for the production of steel in such a way that the 
gases escaping from the low-shaft furnace are con- 
veyed into the open hearth furnace for heating pur- 
poses. The gases escaping from the open hearth fur- 
nace and the basic converters are used either apart or 
together with the gases escaping from the furnace 
for the preheating and prereduction of the ores. 

382499 — Deutsche Maschinen fabrik A. G., Duis- 
burg. 

Device to cut off the conveyance of finely grained 
or powdered material into the melting zone of blast 
furnaces from a high level hopper through a vertically 
disposed pipe. This invention is characterized by 
the fact that the weight of the charge in the high 
level hopper acts on a mechanism fixed to the convey- 
er in such a way as to close the passage to the melting 
zone in case the passing of the charge into the high 
-level-hopper. being. latersupted and she woe of. the 
hopper being diminished... - — 
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Iron Trade Review 


Following are some of the more important news 
articles, market reviews and features of Iron Trade 
Review during June: 


June 5. 

Considerably more action is apparent in the pig 
iron market, many large users having placed import- 
ant orders during the week. No. 2 foundry iron has 
settled to $20 to $21 valley. The effect of recent price 
reductions is apparent in Iron Trade Review’s com- 
posite of 14 leading iron and steel products which this 
week is $40.84 as compared with $41.14 in the preced- 
ing week. The general market is back to the level of 
January, 1923. Plates, shapes and bars have eased off 
to 2.20c Pittsburgh, with concessions for preferred 
business. Plate prices in the east are around 2.00c, 
Pittsburgh. Production of pig iron in May was 2,631,- 
248 tons, a loss of 594,859 tons from April. The num- 
ber of furnaces in blast at the end of May was 188. 
Eighty-one stacks were put out during March and 
April. 

The sheet and tin plate wage scale in plants having 
agreements with the Amalgamated association has 
been reaffirmed for another year, the Amalgamated 
withdrawing its demand for an increase of 25 per cent. 
Wage reductions in the Connellsville coke district in 
many instances to the 1917 basis are more general. 

Leading business men and industrial managers of 
the St. Louis district are guests at a dinner tendered 
by Festus J. Wade, president of the Mercantile Trust 
Company, St. Louis, for the purpose of crystallizing 
St. Louis’ possibilities as a coming iron and steel cen- 
ter. 

The melting of 9 tons in a 3-ton electric furnace as 
carried out at the plant of the Dibert, Bancroft & Ross 
Company, Ltd., New Orleans, is described in this 
issue. Standardizing tool data sheets is described in 
an article by A. L. Evans, giving a number of approved 
forms. 

The American Society of Mechanical Engineers at 
its spring meeting in Cleveland May 26-29, devoted 
attention to industrial preparedness, education and 
standardization. 


June 12. 

Tron Trade Review’s composite of 14 leading iron 
and steel products is slightly lower this week, $40.06 
as against $40.85 in the preceding week. No. 2 foun- 
dry iron is down to $19.50 valley. The pig iron mar- 
ket generally reveals lower price levels although there 
is not much change in steel. The steel corporation 
has eliminated price margins that have recently pre- 
vailed and in some instances is meeting the $4 per 
ton lower figure on blue annealed, black and galvan- 
ized sheets, following the lead of the independents. 
The American Radiator Company has closed for ap- 
proximately 75,000 tons of pig iron. The Ford fur- 
nace at Detroit sold 20,000 tons of basic to a northern 
Ohio steel maker. 

Production of steel ingots in May totaled 2,628,261 
tons, or 705,274 tons less than in April, a reduction 
of 21.2 per cent. At the end of May the unfilled or- 
ders of the Steel corporation totaled 3,628,089 tons, 
the smallest since November, 1914. Iron Trade Re- 
view’s European manager cables from London that the 
Belgians are flooding the British market with low 


- price.steel,.20,000 tons having been unloaded at Welsh 


382 The Blast Furnace™ Steel Plant 


ports. The government of India has adopted the re- 
port of the tariff board raising duties on steel and steel 
products, affecting American imports. 

The steel corporation in a brief filed with the Fed- 
eral Trade Commission analyzes the evidence present- 
ed in the Pittsburgh Plus case, denying that the bas- 
ing point plan is illegal. 

James A. Farrell, president of the Steel corpora- 
tion, speaking at the 11th annual convention of the 
National Foreign Trade Council in Boston, states that 
he believes the business depression is near an end. 
He outlines America’s problems in world commerce. 

A description is given of the special optical in- 
struments used by British steel makers in examining 
large forgings. The restoration of Belgian steel works 
is described by Gustave Trasenter, chairman of the 
Soc. An. d’Ougree-Marihaye. 

The open-hearth steel capacity of the Inland Steel 
Company at its Indiana Harbor, Ind., works has been 
increased to the extent of four 100-ton furnaces which 
have just been completed and are described in this 
issue. The first of two articles is presented outlining 
the changes made in the federal income tax law and 
explaining its features, as written by a tax expert. 


June 19. 

Bookings by the steel corporation so far in June 
are several thousand tons in excess of the similar 
period in May and general activities of the iron and 
steel industry remain at 45 to 50 per cent of steel in- 
got capacity. 

Further reductions are noted in pig iron prices 
and at the same time a great increase in sales. At 
Chicago where the price has been marked down $1 to 
$21.00, new orders amount to about 100,000 tons. 
Iron Trade Review’s composite has declined from the 
16th consecutive week, this week being $40.55. 

An article in this issue analyzes the tendency with 
respect to wages in iron and steel and related lines. 
The Amalgamated association has withdrawn its de- 
mands for increases in wages for bar mill workers 
and the agreement the Amalgamated has had with 
representative bar mills has been reaffirmed for an- 
other year. 

From Europe comes the information that German 
strikes have been settled and that steel mills are re- 
suming operations on a much larger scale. The Mi- 
cum, so-called, agreements for delieveries of coke from 
Germany to France have been extended. An article 
is presented in this issue on the rapid development of 
alloy steel as traced by Sir Robert Hadfield. The 
Hornsey process for the direct reduction of ore as 
now being developed in England, also is described in 
this issue. 


June 26. 


Recent buying movement in the pig iron mare’ 
since June 1 has netted furnace operators 500,000 to 
600,000 tons, principally for the third quarter. A 
sanitary ware manufacturer in the Pittsburgh district 
has in the last few days placed an order for 22,000 
tons. Lower prices on pig iron are in evidence, No. 2 
foundry in the valley being $19.00 and this also repre- 
senting the market in several other important con- 
suming centers. Iron Trade Review's composite this 
week is $40.37 compared with $40.55 in the week pre- 
ceding. This is the lowest since December, 1922. An 
accumulation of orders has allowed the sheet mills in 
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the valley to suddenly expand their operations from 
15 to 41 per cent of capacity and a much better senti- 
ment prevails in the market. There is very little in- 
terest in the market for semi-finished material. The 
tonnage placed in the structural steel market during 
the week was the largest in nine weeks. Awards for 
reinforcing bars were the best in over two months. 


Final arguments are made to the Federal Trade 
Commission in the Pittsburgh Plus case and the 
next step in the proceedings is a decision by the com- 
mission. The iron ore bridge of the Pittsburgh & 
Conneaut Dock Company, subsidiary of the United 
States Steel Corporation, at Conneaut, was destroyed 
by a wind storm on June 20. The lower unloading 
bridge of the Ashtabula and Buffalo Dock Company at 
Ashtabula, identified with Pickands. Mather Com- 
pany, also was destroyed. One of the steel corpora- 
tion’s ore bridges at Lorain, Ohio, was blown off the 
track and damaged. A survey of the British steel in- 
dustry and its expansion is presented in a paper that 
was a feature of the meeting of the iron and steel sec- 
tion, Empire Mining and Metallurgical Congress, in 
London, June 3-6. 


July 3. 

Production of pig iron in June was at a daily aver- 
age of 67,379 tons compared with 84,515 tons in May. 
while the total output for June was 2,021,377 tons, in con- 
trast with 2,619,986 tons in May. The June production 
was at the lowest point since the coal strike in August 
1922. The total loss of production since March has 
been 39.8 per cent. The loss of active furnaces since 
March is 109. 160 stacks were in operation on June 
31. ' 

In the same time there has been an increase in pig 
iron sales and the total for June has been estimated at 
more than 600,000 tons. The four selling interests with 
headquarters in Cleveland booked 340,000 tons in June. 
Iron Trade Review's composite of 14 leading iron and 
steel products has shown a decline for 18 consecutive 
weeks and now is 40.13 compared with 4037 for the 
preceding week. Steel lines are quiet. Steel corporation 
is operating at about 53 per cent of ingot capacity. 

The new malleable foundry of the Belle City Mal- 
leable Iron Company, Racine, Wis., which has a capacity 
double that of the former foundry and features some 
special handling equipment in its operation, is described 
in this issue. 

Machine tool builders are endeavoring to apportion 
their cost figures over five year periods, and an article 
in this issue by Mr. H. R. Simonds, Boston correspond- 
ent, outlines methods followed by some of the leading 
manufacturers. This article presents six charts illustrat- 
ing methods of averaging cost and other data pertain- 
ing to the business. 

The American Society for Testing Materials, at its 
twenty-seventh annual meeting at Atlantic City, June 
24-27, studies corrosion, heating, and electrical resistance 
properties. This issue contains a complete report of the 
meeting. 


July. 10. 

A seasonal lull has developed in most finished steel 
lines, although there is some indication of reviving in- 
terest. No change is noted in mill operations. Iron Trade 
Review’s composite this week is 39.91, the same as the 
general composite for August, 1923. More stability is 
observed in the markets for pig iron, while the medium 
size foundries continue to close for fair size lots. Coke 
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for spot shipment has been sold down to 2.75 in the Con- 
nellsville district, while contract tonnage is taken at $3. 
About 900 workmen, principally miners, employed by one 
of the leading coke producers, have gone on strike against 
return of the 1917 basis of wage payment. 


Steel ingot production for the first half of 1924 was 
18,635, 138 tons compared with 22,133,827 tons in the 
first half of 1923. Production in June fell 15.5 per cent 
when compared with May, and this brings the total loss 
from a high point in March to 40.89 per cent. 


A cablegram from Iron Trade Review’s European 
manager at London states that business in the European 
iron and steel markets is suffering from renewed politi- 
cal wrangling over the Dawes’ reparation plans. A new 
index of business devised by Colonel L. P. Ayres, a 
Cleveland banker, was based on a record of blast fur- 
nace operation and Colonel Ayres’ plan was fully des- 
cribed in this issue. 


The Second International Exhibition of Foundry 
Equipment is opened at Birmingham, England, featuring 
an important display of modern mechanical devices. 


An Iron Ore Myth 


Either some one has been spoofing the St. Louis 
Globe-Democrat and the public in general, or that 
worthy newspaper is chaffing the rest of us. Accord- 
ing to its leading editorial in a recent issue, there 
is a deposit of iron ore “in and near the Racoon Moun- 
tains, in northern Alabama,” that in “three great 
blanket veins of high-content iron ore stretches over 
an area estimated at more than 1,500,000 acres,” con- 
taining no less than 50,000,000,000 tons. “In other 
words,” says the Globe-Democrat, “in one compact 
deposit, 400 miles from St. Louis, is twice as much iron 
ore as in all the other known deposits of the world. 
These Racoon Mountain ores are not to be confused 
with others that have enabled an important metallic 
industry to flourish in the vicinity of Birmingham, 
Ala.” It continues: “The magnitude of the amazing 
deposit, almost undeveloped as yet, is known to tech- 
nical specialists, but scarcely a whisper has reached 
the general public.” 


Since this startling news arrived, the entire staff 
of geological reporters and iron ore specialists have 
been searching painstakingly for this amazing deposit 
of ore, but without success. There are lots of rac- 
coons, however, they all agree, with a good chance 
for something in the nature of a skin enterprise. 
“Wasn't it Muscle Shoals and its unlimited power 
resources that the Globe-Democrat was thinking of?” 
asked one. “The weather was hot, and a newspaper 
editor might easily get confused, with all this conven- 
tion stuff to handle.” 


“The location given is somewhat hazy,” replied one 
Alabama geologist who was asked. “It reminds me 
of a Cockney Englishman named Perkins whom my 
brother met in Algiers, and who ingenuously inquired 
if Charles ‘knew his brother in America.’ The place 
of abode of the Americanized Perkins was somewhat 
sketchily indicated as ‘near Fullydulphiyah on Boston 
River,’ the precise name being finally dug up and 
stated as ‘Sarn Franchesko.’ ‘Raccoon Mountains’ is 
about as accurately described, in respect to location, 
as was Perkins,” he concluded. 
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Of all the news unearthed by these keen-scented 
sleuths in northern Alabama the bit that sounded most 
like 50 billion tons of ore was to the effect that, a year 
or so ago, a Chicago syndicate acquired (or so the 
rumor said) about 140,00 acres of mineral land, main- 
ly coal and iron, and was to develop it with a $5,000,- 
000 incorporation. Nothing has since been heard of 
the syndicate, however, and payments on some of the 
properties are long overdue.—Engineering and Mining 
Journal Press .editorial. 


According to the recently issued Second Supple- 
ment to the Institute’s Bibliographic Bulletin No. 1, 
copies of which may be had upon request, 1 book, 2 
bulletins, 34 research reports, and 74 other scientific 
and technical papers were published during the cal- 
endar year 1923 by members of the Institute; 13 
United States patents were also issued to industrial 
fellows. The total contributions to literature for the 
12 years ended January 1, 1924, have been as follows: 
11 books, 27 bulletins, 300 research reports, 387 other 
articles, and 246 United States patents. 


The Institute is primarily an industrial experiment 
station, but the nature of its investigational procedure 
enables broad training of young scientists in research 
methods and in special subjects of technology. It 
also recognizes the need of fundamental scientific re- 
search as a background and source of stimulus for in- 
dustrial research. It has funds which are devoted to 
the prosecution of investigations not suggested by in- 
dustry, but planned within the Institute and directed 
towards the study of more fundamental problems 
than those usually investigated for direct industrial 
purposes. During the period covered by the Eleventh 
Annual Report, four members of the Institute were 
engaged in purely scientific research of this type. The 
needs of industry are so varied and numerous that its 
research men are constantly opening up promising 
fields for investigation along fundamental lines. 


—lIndustrial and Engineering Chemistry. 


The American Rolling Mill Company have com- 
pleted arrangements for rebuilding their “West” blast 
furnace at South Columbus, Ohio. The present fur- 
nace will be dismantled and a new mantle ring, fur- 
nace shell and downcomers erected. The top equip- 
ment and the McKee Revolving distributor at pres- 
ent on the furnace will be utilized and re-erected. 
Arthur G. McKee & Company, engineers and contrac- 
tors, Cleveland, have been awarded the contract for 
the entire program. 


The first unit of the 6-battery extension to the 
Carnegie Steel Company’s by-product coke plant at 
Clairton, Pa., was put into operation on June 27. This 
extension comprises a total of 366 Koppers Becker 
type combination ovens arranged in six batteries of 
61 oevns each, together with complete by-product and 
benzol recovery plants. This extension will have a 
capacity for carbonizing 8,500 tons of coal per day. 
The Clairton plant now consists of a total of 1,134 
ovens having a carbonizing capacity of approximately 
22,000 tons of coal per day, all of which have been 
designed and built by the Koppers Company. 
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ENJAMIN G. LAMME, Chief Engineer of the 

Westinghouse Electric and Manufacturing Com- 

pany, and one of the world’s leading electrical 
authorities, after a lingering illness of several months, 
died at his home, 230 Stratford Street, East Liberty, 
Pa. 

George Westinghouse, with whom Mr. Lamme was 
closely associated until Mr. Westinghouse’s death, 
had perfected the alternating current system, by which 
electricity could be transmitted over great distances 
economically. Mr. Lamme then perfected railway and 
industrial motors and synchronous converters to make 
this alternating current useful at any point, and thus 
the use of electricity was removed from small, re- 
stricted areas and its use made universal. 

His most spectacular achievements were the de- 
signing of generating equipment for the World’s Fair 
in Chicago in 1892; 5,000 hp. generators, a world’s 
record at the time, when Niagara Falls was first 
harnessed for waterpower; generating and motor 
equipment for the first big railway electrification, that 
of the New York, New Haven & Hartford Railroad; 
the present day single-phase alternating current, high 
voltage railway system, which is responsible for most 
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of the railroad electrifications; the design of the most 
successful synchronous converter ever used; and the 
single reduction gear street car motor, which though 
designed in 1890 is the type still used on street railway 
systems. 

At this same time he was working on d.c. arc ma- 
chines and a.c. generators, making improvements in 
the latter which increased their output by 50 per cent. 
In 1892 he began work on the induction motor and 
produced the first successful distributed winding 
motor of this type. In 1892 Mr. Westinghouse took 
the contract for lighting the World’s Fair. Great 
polyphase generators had to be designed for this pur- 
pose and Mr. Lamme did the work. He also designed 
the synchronous converter, large induction motor and 
other machines which were exhibited at the fair. At 
this same time, he was designing railway generators 
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whose performance was the boast of the Westing- 
house Company. 

Then came the Niagara Falls power development, 
for which Mr. Westinghouse took the contract for the 
electrical apparatus. The huge umbrella type gen- 
erators rated at 5000 hp. each, were calculated to a 
nicety by Mr. Lamme, and the machines were a great 
success. 

About the year 1895 Mr. Lamme conceived the 
idea that led to the development of the well-known 
type — C — induction motor with the squirrel cage 
rotor. Engineers still marvel at the type C motors 
and also at Mr. Lamme’s paper on induction motors, 
which is a recognized classic. 


His great work on the synchronous converter, how- 
ever, he regarded as one of his greatest achievements. 
For years, he fought the battle for the synchronous 
converter almost single-handed. He won out, as usu- 
al, and this is now the accepted machinery for con- 
verting alternating into d.c. 

Then came his conception of the single phase a.c. 
railway system. He had long held the belief that 
the success of heavy electric railroading lay in the 
use of a high voltage a.c. on a single overhead trolley. 
He felt that the simplicity and advantage of this sys- 
tem with its simple sub-stations containing nothing 
but lowering transformers and with no attendants re- 
quired, were so great that it must come. The main 
difficulty lay in finding suitable ways and means for 
utilizing the single phase a.c. After several attempts, 
Mr. Lamme succeeded in designing a series commu- 
tator type of motor with suitable characteristics, which 
he described along with the system of power distribu- 
tion in his famous paper before the American Institute 
of Electrical Engineers. - 

The paper created a furore of excitement all over 
the civilized world and soon every electrical manufac- 
turer was working madly on the problems, and a 
dozen types of motors were on the market. Mr. Lam- 
me never pinned his faith solely to the commutator 
type motor, although that is the type that has been 
most used. He maintained that one of the great ad- 
vantages of the system lay in the fact that several dif- 
ferent types of equipment could be used, all running 
under the same trolley. 

Mr. Lamme has received the highest honors from 
the American Institute of Elecerical Engineers, in 
being elected one of the two members from that body 
on the Naval Consulting Board during the War and 
being chairman of the inventions committee on that 
board. In 1919, he was also awarded the Edison 
Medal by the American Institute of Electrical Engi- 
neers for his engineering achievements. All of these 
were in consequence of his work and ability as an 
engineer — he was in competition with engineers only. 
When the Board of Trustees of Ohio State University 
awarded him the Joseph Sullivant Medal, it was a 
recognition of the value of his work to the world. 


Designer of many kinds of electrical apparatus, 
Mr. Lamme’s declarations and writings on electrical 
and mechanical engineers. His greatness as an out- 
standing electrical engineer can best be judged by 
the eagerness with which engineers always sought 
his opinion and discussion. 

Mr. Lamme was a member of the American In- 
stitute of Electrical Engineers and the Engineers Club 
of New York. 
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A Profitable Investment for Small Boilers? 
By ROBERT JUNE* 


with a plant covering several acres of ground. 

This manufacturer heats his plant with high pres- 
sure steam. generated in three 72-in. x 18-ft. tubular 
boilers, 150 hp. each. Ever since the plant was built 
several years ago these boilers have been hand fired 
during the heating season of about seven months per 
year. In‘1922 an oil burning system was installed on 
one of the boilers and oil purchased at about 6 cents 
per gallon, but the cost of operation under this method 
was found so excessive that this plan was soon dis- 
carded and hand firing was again resorted to for the 


I Detroit there is a manufacturer of steel products 


This is one of a series of articles by Rob- 
ert June, who is well qualified to write on 
this subject. The articles are written from 
the view of the managing executive and deal 
with the dollars and cents end of power plant 
operation and maintenance. Succeeding arti- 
cles deal with such live topics as safe and 
efficient boiler operation and maintenance, 
what management should know about coal 
and ash handling equipment, steam piping, 
efficient turbine operation, etc. The series is 
timely and should prove of value to our read- 
ers. 


balance of the heating season. Coal cost him et that 
time about $7.00 per ton in the bin and the evapora- 
tion averaged 6% lbs. to 7 lbs. water per pound of 
run-of-mine coal. 

It was necessary to operate all three boilers al- 
most continuously to carry the load which meant that 
boilers had to be cleaned on Sundays or holidays. 
This also meant that the manufacturer was at all 
times running a risk of being short of steam if a boiler 
had to be taken off the line and repaired. The stack 
serving the boilers smoked badly which was serious 
in view of the plant location on the principal boulevard 
of the city. 

In the summer of 1923 a large building was added 
to the heating load. It was decided to investigate 
the possibilities of stokers. Both hand fired stokers 
and mechanically operated stokers were considered, 
but the order was finally placed last fall for mechani- 
cally operated single retort underfeeds. 

Operating conditions during the past winter with 
mechanical stokers installed have been very different 


*Robert June Engineering Management Organization, De- 
troit, Mich. Copyright 1924. 
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from those of the past. With the exception of two 
weeks in January during which zero weather pre- 
vailed, two boilers carried the load all winter The 
plant engineer states that their evaporation instead of 
being 614 to 7 Ibs. as in the past has been increased 
to 8% or 9 lbs. Instead of burning run-of-mine cval 
at $7.00 per ton this winter they burned nut pea and 
slack which costs $4.60 per ton in the bin. 

The operating force are all boosters for mechanical 
stokers and the management is very thoroughly sold 
on the idea that mechanical stokers are a profitable 
investment on even small boilers operated only part 
time, because they have proven to their own satisfac- 
tion that in their own case mechanical stokcrs pay for 
themselves in a very short period of time. 


What Happened When They Enlarged a Small 
Ohio Plant Sixty Per Cent. 


Naturally you would think that the addition of 
42,000 sq. ft. of floor space (constituting a OU per cent 


FIG. 1—The installation of stokers in this plant increased 
evaporation from an average of 6% to an average of 8% lbs. 
of water per pound of coal Instead of burning run of mine 
coal at $7.00 per ton they now burn nut, pea and slack at $4.60 
ber ton. 


increase in area) in a manufacturing plant with its 
high ceilings and large window space, would inevita- 
bly increase very materially the coal cousumption. 
This was not the case, however, at this plant because 
they put in a small underfeed stoker at the same time 
they enlarged the building. For seven years prior to 
the installation of the stoker, the coal consumption 
had averaged 652 tons a year. On this same basis a 
60 per cent increase in the building space would have 
increased the coal consumption to an average of 1040 
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tons yearly. As a matter of fact, the first year the 
stoker was installed the coal consumption was _ re- 
duced to 540 tons—a clear saving of 500 tons as com- 
pared to the coal consumption based on former prac- 
tice, and a net saving of 100 tons as compare! to the 
average for the preceding seven years. 


Another Ohio Manufacturer Cuts Costs. 

The power plant of another small Ohio manutfac- 
turer had been operated for a number of years bv a 
very efficient force, which in five years succeeded in 
reducing the fuel consumption. from approximately 
12 tons per 10 hour day to 10 tons per 10 hour day 
under the same load conditions. 

Three years ago the old equipment was discarded 
and small water tube boilers of the same make in- 
stalled. These were equipped with single retort un- 
derfeed stokers. This installation is in daily operation 
and the fuel consumption has now been reduced to 
six tons per day. A saving of 40 per cent in fel has 
thus been secured. 

Uniform steam pressure is now maintained and 
recent tests under every day operating cordittons 


FIG. 2—The installation of a mechanical stoker under this boiler 
resulted in a net saving of 100 tons of coal per year, although 
the load was increased 60 per cent. The actual saving, taking 
the larger load into account, figured out to 500 tons per year. 


show an overall efficiency of boiler and stoker better 
than 75 per cent. 


Saved 118 Tons of Coal a Month With a 
30 Per Cent Increase in Load. 

At another steel plant they had been operating 
their small power plant for 15 years and had been 
making approximately 96,000 units of electricity per 
month. About two years ago a small underfeed stoker 
was installed in the plant as a test and the manage- 
ment found by the operation of this single stoker that 
they saved 118 tons of coal during the first month of 
operation. During this same period of time they pro- 
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duced 127,000 units of electricity or an increase of 
31,000 units over any previous month. The manage- 
ment was so pleased with this showing that it con- 
tracted for the immediate installation of two addi- 
tional small stokers to equip its other boilers. 


What to Expect from a Stoker Installation. 

All of the above experiences relate to very small 
boilers in what are literally one and two man boiler 
plants. They are typical of the experience of hun- 


FIG. 3—Mechanical stokers are saving five tons of coal a day 
in this plant besides providing an efficient means of burning 
refuse. 


dreds of operators of very small plants who have in- 
stalled mechanical stokers of various makes. 


The operator of the small plant often finds it diff- 
cult to believe that a stoker will be a profitable in- 
vestment for him. He does not see how he can save 
labor, as he perhaps has only one man in the boiler 
room as the matter stands, and he is not convinced 
that the other savings such as the saving in fuel, which 
is the most prominent factor which occurs to him, will 
warrant the expenditure. When he turns to the 
stoker manufacturer, his skepticism is not removed 
by the refusal of the stoker manufacturer to make him 
a guarantee of savings in fuel as compared to results 
he is now obtaining by hand firing. 


Now a word as to the stoker manufacturer and the 
proposed guarantee. The only means of determining 
that such a guarantee has been made is by an elabo- 
rate evaporation test and the maintenance of close 
records of hand firing operations for some period 
prior to the installation of the stokers. The cost of 
such a test may amount to $400 or $500 if carried out 
in all detail to a proper conclusion and there is con- 
siderable uncertainty as to the reliability otf records 
available. The situation then works out to where the 
prospective user of the stoker really has to buy it on 
faith to a certain extent. 

If the mechanical stoker can be installed without 
expensive alterations to the plant such as would be 
involved in raising the boiler, increasing the stack or 
digging an expensive basement, the expenditures for 
the stoker will prove to be one of the best paying in- 
vestments the purchaser ever made. It may ever 
prove a good investment if considerable alterations 
are required in the boiler room but in such event a 
very careful study should be made of the entire situa- 
tion. 
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The mechanical stoker has demonstrated in actual 
practice that its installation under even very small 
boilers, results in the following economies: 

1. Fuel Saving: Saves eight to 12 per cent of 
coal—a result due to more nearly complete combus- 
tion. Hand-fired plants average 50 to 55 per cent 
overall boiler efficiency, whereas stoker fired boilers 
average 70 to 75 per cent and over. See Table I 
for test on a 120 hp. return tubular boiler. 

2. Labor Saving: Saves approximately 50 per cent 
of boiler room labor depending upon plant conditions. 

3. Cheaper Coal: Burns lower grades of fuel than 
is possible with hand firing. Savings thus effected 
may be of such magnitude as to pay for the cost of 
the stokers each year. 

4. Increases Boiler Capacity: Stoker fired boilers 
may be continuously driven to much higher ratings 
than hand-fired boilers. This assures an adequate 
supply of steam at all times. It may permit shutting 
down one or more boilers, or, where demands are 
heavy, obviate the necessity of buying additional boil- 
ers. 

5. Smokeless Operation: With stokers smokeless 
operation at all loads is secured through practically 
complete combustion. 

6. Eliminates Human Factor: Man’s efforts con- 
stantly vary in intensity and skill. A fireman doing 
first class work in the morning will be less attentive 
in the afternoon when he is tired. His efficiency 
moves up and down from hour to hour and from day 
to day. Presently he leaves the plant and a new man 
takes his place. Contrast this condition with one 


FIG. 4—I/t pays to equip very small boilers. Two Detroit “V”" 
type stokers on 125-hp. boilers. - 
| 


where stokers are employed. Steady, even production 
follows as a matter of course. Steam pressure re- 
mains constant—the same amount of coal produces 
the same amount of steam week in and week out— 
boiler efficiency is uniform, dependability has replaced 
instability. ‘ 

7. Meets Emergencies: Suddenly varying loads 
on boilers of medium size, particularly where the num- 
ber of steam generators in a plant is limited, offer 
a real firing problem. Hand firing, because of its 
slowness and the uncertainties of the human element, 
does not offer a satisfactory solution. Rapid produc- 
tion of steam to meet heavy requirements calls for the 
use of mechanical stokers. 
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The Story of Two Plants. 

Listed above are certain economic advantages re- 
sulting from the installation of mechanical stokers. 
The dollars and cents value of these savings may be 
calculated in advance, and to this extent the worth of 
the stoker is tangible. There are other advantages, 
equally important, but not readily calculable because, 
to some extent, they are intangible. 

The point may be illustrated by reference to two 


FIG. 5—Two Detroit underfeed stokers on GB in. by 18 ft. 
return tubular boilers. 


power plants of approximately equal size and capacity. 
One of them had hand-fired furnaces, and, further, the 
bad conditions of this type of firing had a psychologi- 
cal effect on those working in the boiler room. The 
place was in a generally ill-kept and unsatisfactory 
condition. The other plant was equipped with me- 
chanical stokers, and, perhaps, because the attain- 
ment of efficiency in combustion stimulated the fire- 
men to better work all around, the boiler room was 
in first class condition. The first plant was using 
half again as much coal as the second, and because 
of the bad conditions in the boiler room the cost of 
steam generation was actually twice the cost of gen- 
eration in the second plant. 

A study of the psychology of the fireman, who 
labors under adverse conditions is replete with in- 
terest. Too often he works in a dimly lighted boiler 
room with equipment so inefficient that any incentive 
he may have toward improving conditions becomes 
buried. 

Where careless management prevails, coal soon 
comes to mean nothing to him but a black substance 
of unlimited supply. When the storage space gets 
empty, coal cars or motor trucks refill it. The boss 
who pays the bill makes no demands regarding the 
saving of fuel. The management’s one demand is that 
steam should be kept up, and therefore, why should 
he, the fireman, be concerned about anything but the 
pressure gauge? 

This was the condition existing in the first boiler 
room. When the management finally took up the 
problem of reducing the cost of steam generation, they 
found the firemen ready and willing to co-operate. 
When it was proposed to install stokers the manage- 
ment found the men actually welcoming the idea, al- 
though they realized that some changes would have 
to be made in the number of men working in the 
boiler room. After the stoker installation had been 
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completed, it was found that a cheaper grade of fuel 
than had previously been used could be burned, and 
that, due to the uniformity with which the stoker fed 
the fuel, the proper proportion of air for combustion, 
the absence of large amounts of excess air, etc., it 
was possible to maintain a uniform boiler efficiency of 
approximately 70 per cent, whereas 55 to 60 per cent 


FIG. 6—Detroit underfeed stokers on two 155-hp. 
water tube boilers. 


had been the rule before, and the same amount of 
steam could be generated with considerably less coal. 

With the installation of the stokers, a transforma- 
tion took place in the boiler room. The firemen be- 
gan to display a hearty interest in their work, with 
the result that esprit de corps of the operators and 
the whole appearance of the boiler room was changed. 
As a result, the cost of producing steam in the plant 
was reduced something like 50 per cent, bringing it 
down to the cost in the second plant. 


TABLE I — TEST ON DETROIT “V”-TYPE STOKER 
Kec. Feed—Bar Drive Under One H.R.T. Boiler— 
66 In. x 18 Ft. 0 In. 


Hp. of boiler (builders’ rating) ............eeeeeeee eens 120 
Size of. Stoker. scsec.cescseaasecasirnctielaes 4 ft. ll in. x 5 ft. 3 in. 
Grate surface — Projected ies si.5 s yeews arseraesesweaetes 27 sq. ft. 
Kind sof ftreh cs icciis hain a Pies iad spe ais oleonies. ote Kenawa gas coal slack 


Duration of trial — hours............. cece eee eee eee 


Total Quantities 


1. Duration of trial — hours...........c.ceeeee eens 8 
2. Weight of coal as fired—lbs...... 3576 
3. Per cent of moisture in coal 5.38 
4. Total weight of dry coal fired—lIbs................ 3384 
5. Total ash and refuse — Ibs............. cece eee ee 463 
6. Per cent of ash and refuse in dry coal............ 13.7 
7. Total weight of water fed to boiler—Ibs........... 32,508 
8. Factor of evaporation............cccceeeeee eee eeee 1.083 
9. Equivalent water fed to boiler from and at 212 

eg SIDS oo ita sabia tediaccrne Bec sewaence age Sars Oe 35,206 

Hourly Quantities 

10. Dry coal fired per hour — Ibs............0eceeeeee 4 
11. Dry coal 4 Pp 


per sq. ft. of grate per hour—lIbs......... 15.66 
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12. Water evaporated per hour—lIbs...........-.-+-+-- 4063.5 
13. Equivalent water per hour from and at 212 

deg. — IDS....... cc cee ecccce seer eseeerecceceseese 4400.7 

Average Pressure and Temperature 
14. Steam pressure by gauge—lIbs..........-.---+0-+-0 99.6 
15. Temperature of feed water — deg. F........-..--- 170.3 
16. Temperature of flue gas — deg. F.......---.-+-++- 507 
17. Force of draft in breeching...........-..+.00-205 ae 
18. Force of draft over fire—inches..............+--- 10 
Horse Power 
19. Horse power developed.............0+:ee eee ee eee 127.5 
20. Builders rated hp............e eee sence eee e eens 120 
21. Percentage of builders rating developed...........- 106.3 
Economic Results 

22. Water evaporated per pound of coal as fired—lbs... 9.09 
23. Equivalent evaporation from and at 212 deg. per 

pound of coal as fired—Ibs. ........-..-0--0-000 9.84 
24, Equivalent evaporation from and at 212 deg. per 

pound of dry coal—lbs............e-.eee eee ee eee 10.40 
25. Equivalent evaporation from and at 212 deg. per 

pound of combustible — Ibs............---.+--+-+ 12.05 

Coal Analysis 

Moisture — per cent........ce cece eee e nese c eee eeeteee 5.38 


Volatile carbon ......-. essere cere reenter eerste eens 
Fixed ucarbon!-s. 24 sees alesis see ecdasee conta aredtoaeenss 


Ash — per Cent......-.cc cece cence ence reece eeeeeee 10.00 
Btu; Of coal as: fiteds. v.ccccse casei sate eieces seas. a8 13,088 
Btu. per pound of dry coal............-e eee e rece eee 13,833 
Efficiency 
Efficiency of boiler, including stoker based on dry 
coal — per Cent....... cece cece eee eee e ete neces 72.6 


Air Infiltration—Enemy of Boiler Efficiency 
By I. S, PIETERS* 


Air infiltration is one of the largest, and at the 
same time the most insideous causes of fuel waste. It 
may exist for a long time—indefinitely, in fact—with- 
out being suspected, unless an Orsat, a CO, recorder, 
a pyrometer or similar apparatus is used to search it 
out by exploring the passes and for passages. 

This seepage of air from the outside to the inside 
of the furnace other than through the fuel bed, (usu- 
ally called “excess air”) takes place through porous 
bricks, through fissures and cracks in the bricks them- 
selves, through the joints between bricks and between 
brickwork and metal and through warped and leaky 
inspection and cleaning doors. When it enters the 
furnace, it lowers the temperature of combustion; 
when it enters higher up it lowers the temperature of 
the gases sweeping the heating surfaces; and, if of 
sufficient magnitude may cause trouble by causing 
local cooling and contraction. In each case it wastes 
fuel. By lowering the temperature difference it re- 
duces the draft when increased draft is needed. In 
any case, it overloads the stack so that the combus- 
tion rate is retarded, the draft may be inadequate and 
the evaporation rate curtailed. 


Finding Air Infiltration. 

Air infiltration is readily discovered by analyzing 
the flue gas from different sections of the furnace, 
boiler passes and breeching. The use of a pyrometer 
in the various passes also shows when excess air is 
seeping in and the source or sources of the leakage 
can be ascertained. 

It is a simple matter to locate the more serious 
source of air leak; it needs no special instruments but 
only a little experience and perserverence. One way 


*Jointless Fire Brick Company, Chicago, III. 
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is to fire up, using a good thick fuel bed, so as to 
obtain dense smoke. Then close up the stack damper 
while leaving the ash pit damper open. Smoke will be 
forced out through the cracks and openings through 
which air is normally drawn in. : 


Another way is to open the stack damper wide and 
produce an intense draft in the furnace. Pass a light- 
ed candle over the brickwork, around joints where 
brick and metal meet and other places where cracks 
and leaks might be supposed to exist. The flame of 
the candle will be drawn toward the cracks by the 
negative known—the furnace or draft. Mark them 
with chalk and fix them as soon as possible. 


How to Eliminate It. 

Although the one-piece, impervious, jointless, 
monolihtic lining shown in the illustration is the easi- 
est and most permenent way of preventing or stopping 
air infiltration, still other precautions are often taken, 
especially where induced draft is employed. The ap- 
plication of a steel casing around the boiler setting is 
one way. The use of wire net covered with asbestos 
and boiler setting compound or paint is another; with 
a number of variations. Each aims to seal up the 
brickwork and cracks from the outside and so stop the 
seepage of air into the furnace. The monolithic lining 
seals them from the inside. 

The monolithic, jointless or one-piece lining will 
do more than any other one thing to prevent air in- 
filtration for a given draft or negative pressure in the 
furnace. The monolithic lining eliminates all brick 
joints on the furnace side of the boiler setting. It 
constitutes a thick inside lining, keyed to the bricks, 
through which air cannot pass. It is impervious to 
air and by closing up the inside of the furnace entirely, 
keeps the heat in and the cold air out. 


That this is true was proved by a test made by the 
Jointless Fire Brick Company, manufacturers of Pli- 
brico Furnace Lining. 

The chart reproduced here shows the relative heat 
conductivity of an ordinary laid-up fire brick wall 
(A) and a wall constructed of jointless Plibrico Fur- 
nace Lining, (B) as determined by boiler test runs. 
Tests show the superior insulating quality of the 
monolithic wall, which means a saving of fuel. 


In making the tests, half of the back wall was 
lined with fire brick — the other half with the joint- 
less lining. In a recent test, the furnace temperature 
ranged from 2895 to 3010 deg. F. The temperature 
back of the fire brick wall ranged from 1660 to 2020 
deg. F.—behind the monolithic wall from 1365 to 
1770 deg. F. 

It is wise to use this monolithic lining to cut heat 
loss, for with this saving there come other advan- 
tages. It lasts two to four times as long as fire brick, 
life of four and even five and six years being not un- 
common. It is easily installed by inexperienced per- 
sons—no highly paid bricklayers are needed. 


The Use of X-Ray in Foundry Practice 


By L. C. BREED 

In the field of human endeavor, modern science 
has been found to render efficient service, and espe- 
cially in the direction of the elimination of conjecture 
regarding “how to proceed to get satisfactory re- 
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sults.” For example, the physician, in case of an acci- 
dent to a person, by the use of X-Ray knows what has 
happened to a limb and how to treat it. In foundry 
practice, it now is possible to penetrate steel upwards 
of three inches in thickness. By the use of X-Ray, 
defects which are not at all apparent can be located 
and an imperfect casting can be rejected if necessary. 
But of far more value is the fact that it now is pos- 
sible to stress the importance of seeking to discover 
the cause from which the defects arise. 


It is, of course, admitted that these comments 
more particularly apply to expensive jobs, or to those 
where strength is a factor of much importance. It 
readily will be seen that where a casting costing sev- 
eral thousand dollars is rejected, the cost of the next 
one is greatly enhanced. As a result it may be said 
that it is problematical, in some instances, to deter- 
mine in advance whether or not, in filling a contract, 
the job will be found to be profitable. 


While it is possible to make use of X-Ray in some 
lines of work, it is not practicable in case of rails for 
the reason that defects of a “stringy” kind are too fine 
to be shown on the film on account of lack of intensity 
in the power of the X-Ray. 


There is another phase of this matter to be con- 
sidered, namely, if it is possible for the manufacturer 
to discover defects by the use of X-Ray, by the same 
token it also is possible for the purchaser to do this, 
or have it done for him independently of the manu- 
facturer. 


Million Dollar Electrical Equipment Order 


The Carnegie Steel Company has recently placed 
with the Westinghouse Electric & Manufacturing 
Company orders amounting to over a million dollars 
for electrical equipment to be used in a new structural 
mill which will be erected by the steel company at 
its Homestead works. The electrical equipment or- 
dered includes a 15,000-kw. turbine-generator; three 
1,000-kw., 500-rpm., 3-phase, 25-cycle, 6,600-volt a.c. 
motor-generators and their switchboards; and com- 
plete equipment for one 44-inch reversing blooming 
mill, one 36-inch reversing roughing mill and one 28- 
32-inch finishing mill. 


The equipment for the 44-inch reversing blooming 
mill consists of a 15,000-hp. reversing motor, a fly- 
wheel motor-generator set of two 3,000-kw. genera- 
tors driven by a 5,000-hp. a.c. motor, and auxiliaries, 
switchboards and control for the mill. The 36-inch 
roughing mill equipment consists of a 10,000-hp, re- 
versing motor, a flywheel motor-generator set of two 
2,100-kw. generators driven by a 5,000-hp. a.c. motor, 
and switchboards, auxiliaries and control for the mill. 
The 28-32-inch finishing mill has a flywheel weigh- 
ing 125,000 pounds and is driven by a 6,000-hp. direct 
connected, a.c., wound rotor motor with suitable 
control. 


The building of the new structural mill consists 
one-half of an extensive building program planned by 
the Carnegie Steel Company at its Homestead Works 
for the replacement of old and obsolete equipment. 
Three of the oldest structural mills will be dismantled 
and replaced by two large mills of the latest design, 
the obsolete steam driving equipment being replaced 
by electric drive throughout. 
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Sells Butt Weld Plant 


Assets of the Cleveland Steel Tube Company's 
plant located on a 2l-acre site paralleling the Erie 
railroad at 14th Street, Cleveland, have been sold to 
Morris G. Songer of Pittsburgh and associates. The 
purchasers’ plan. to organize the Union Tube Com- 
pany under the laws of Ohio with a capitalization of 
$300,000. The plant was built in 1920 by the Inter- 
national Steel Tube Company for the manufacture of 
butt weld pipe and some of the equipment was in- 
stalled. Owing to financial difficulties the Interna- 
tional company failed. The holdings were purchased 
by Cleveland interests and the name changed to the 
Cleveland Steel Tube Company. The new owners 
will purchase sufficient equipment to round out one 
butt weld mill, and if present plans materialize they 
expect to place the mill in operation about October 15. 


The American Sheet & Tin Plate Company made 
an unusual non-accident record in April. In eight of 
its plants not one accident occurred from which any 
time was lost. 


According to newspaper reports, W. R. Wilson, 
president of the Crow’s Nest Pass Coal Company, is 
connected with a company which proposes to estab- 
lish a steel industry at Fernie, B. C., to cost $5,000,- 
000. Coal, iron and all other raw materials can be 
secured from this part of British Columbia. 


The Robert June Engineering Management Cor- 
poration of Detroit, which handles industrial adver- 
tising, sales development and engineering manage- 
ment, is moving from its present address at 8938 Lin- 
wood Avenue to 8835 Linwood Avenue. This move, 
which is the second in six month, more than doubles 
the office space and is made in order to provide better 
facilities for service to the organization’s clients, and 
to provide more room for the organization’s research 
and data files and engineering library. 


The Conveyors Corporation of America, 326 W. Madi- 
son St., Chicago, has published a new booklet describing 
their American cast iron storage tank, which is a sec- 
tional tank for the storage of all dry loose, bulky material, 
such as ashes, coal and gravel, etc. The booklet is illus- 
trated with diagrams and half-tones of tanks in use. It 
contains table of weights, measures and capacities. Copies 
of this new booklet may be had on application to the 
Conveyors Corporation of America. 


A series of catalogues, bound into book form, cover- 
ing practically the entire range of production of Man- 
ganese Steel Castings, is the result of unremitting en- 
deavors by the American Manganese Steel Co. With 
the expenditure of much effort and considerable money, 
they have collected and arranged a large and interesting 
body of information and data regarding both the general 
subject of the manufacture and application of Manganese 
Steel, and, specifically, the varied types of castings and 
equipment they sell, with their uses. The book con- 
tains much valuable information not ordinarily con- 
venient and is profusely illustrated. 


_A new catalog by the National Carbon Company is 
being distributed. This catalog represents a departure 
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from their usual procedure in that the size has been 
materially increased, other carbon products included, and 
the technical side of brush operation emphasized to a 
greater extent than ever before. To facilitate the chang- 
ing of obsolete pages or the insertion of additional ones, 
the catalog is made up of loose leaf sheets. 

In addition to carbon and metal graphite brushes 
which form the main part of this catalog, the other carbon 
products manufactured by this company are explained. 
These include a great variety of products, among which 
are the following: Battery electrodes, blue printing car- 
bons, calcined coke, carbon tubes and rods, contacts, 
granular carbon, lightning arresters, projector carbons, 
photographic and photo engraving carbons, rheostat 
plates, searchlight carbons, transmitter back plates, trans- 
mitter diaphragms, turbine packing rings, transmitter 
discs (rough), transmitter discs (mounted and polished), 
welding carbons, welding carbon rods, welding carbon 
plates, welding carbon paste, miscellaneous carbon spec- 
ialties not otherwise classified. 

One of the most interesting new publications issued 
recently is the book “Better Street Lighting with Greater 
Safety.” This describes the Kuhlman Series Multiple 
Street Lighting Systems, and can be obtained by writing 
the Kuhlman Electric Co. at Bay City, Mich. The Kuhl- 
man Electric Co. is the originator of the series-multiple 
transformer and much instructive data is incorporated 
in this book. 


Will Build Big Passenger Liner 


Contracts for the construction of the largest elec- 
trically propelled sea-going passenger liner have re- 
cently been given the Cramp Shipbuilding Company 
by the American-Hawaiian Steamship Company, Inc. 
Turbine-electric drive was selected by the owner in 
preference to direct Diesel engine or geared turbine. 

The turbine-electric propulsion equipment, consist- 
ing of two Curtis turbines with a total of 20,000 hp. 
will be supplied from water tube boilers burning oil. 
The turbines will drive two a.c. generators of 7,700 kw. 
each, which in turn will drive two G. E. synchronous 
motors of 10,000 hp., direct connected to the propel- 
ler shafts. 

The completed vessel will cost about $5,000,000 
and will operate between San Francisco and Honolulu. 
Accommodations will be provided for 600 first-class 
passengers and 250 members of the crew. Two years 
will be required before this first large electrically pro- 
pelled passenger vessel will be complete. 


Berlin, June 26, 1924. 

On the occasion of the projectedAmerica travel of the 
LZ 126, we are going to publish in a few weeks the 
following book: Director Dr. Durr, Friedhichshafen, 
25 Years Zeppelin Construction. Price G. M. 6 

The book, richly illustrated, will be printed on the 
best art print paper. It is going to be a fine jubilee 
souvenir (edition) in honor of Dr. Durr, who devoted 
25 years to the study and construction of Zeppelins. The 
book will contain a tempera portrait of the count Zeppelin 
and will be richly illustrated ; it will also contain one plate 
on the best art print paper. It will be a remarkable 
feature on the book market and to judge by the many 
subscriptions, the edition will soon be sold. The right 
of translation into the English language together with the 
right of selling the English translation in the United 
States, Canada and Mexico will be sold. Cuts will be 
furnished without special charges. 
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The Mirra Lapping Machine 


The Mirra Lapping Machine now being manufactured 
by the Reed-Prentice Company, provides for a new proc- 
ess of lapping cylindrical work. It is now being used 
for the lapping of piston pins for a large number of auto- 
mobile and stationary engines. It is applicable to all 
of the standard 
makes of auto- 
mobile piston 
pins. 

The method 
consists of plac- 
ing a number of 
piston pins loose- 
ly on a quick 
loading spider 
which is located 
between two lap- 
ping wheels ro- 
tating on vertical 
axes. Both 
wheels rotate in 
opposite  direc- 
tions, and at a 
slightly  differ- 
ent speed. 

The — illustra- 
tion shows the 
spider in the 
loaded position, 
and the piston 
pins are resting 
on the lower 
wheel. When 
lapping, the up- 
per wheel is 
brought down 
onto the pins 
under pressure, 
and the varia- 
tions in wheel 
speeds cause the pins to rotate between the lapping wheels 
and creep slowly in a circular path. 

The projecting arms on the spider are not radial 
with the center of the spider, thereby causing the piston 
pins when rotating to have a rotating sliding action 
between the wheels. The center of the spider rotating 
on an eccentric, gives three distinct actions of the work 
on the wheels: 

First: The creeping of the work caused by the 
variation in wheel speeds. 

Second: The sliding rotating action caused by 
the work being set on an angle instead of being radial 
to the center of the wheel. 

Third: The eccentric spider motion giving an 
in and out sliding action of the piston pin from the 
center of the wheel. 

- This process furnishes a finished ~surface which is 
highly polished and absolutely free from grooves. This 
highly finished accurate surface is obtained through two 
operations, one of rough lapping, and the other of fin- 
ish (polish) lapping. The rough lapping is obtained 
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by the use of a fine grinding wheel, while the finish lap- 
ping is obtained through a soft elastic wheel giving a 
highly polished surface. The roundness is easily kept 
within .0001, the taper variation in the length, .0001, 
and the diameter plus or minus .0001. This method not 
only provides for extremely accurate work, but the high 
wheel speeds used provide for 30 per cent more pro- 
duction than in any other method used to date. 


The machine is made with two wheels located on 
vertical axes and independently driven from a pulley 
shaft at the rear of the machine. The wheels are located 
in separate heads mounted on an extra heavy column. 
The lower wheel has no vertical adjustment in the head, 
while the upper one slides vertically. The vertical move- 
ment of the upper wheel spindle is controlled from a 
pilot hand wheel on the side of the machine similar to 
the standard drill press operation. 


The wheel bearings are well proportioned, while the 
spindle journals are hardened and ground. The end 
thrust of both wheels is taken by ball thrust bearings 
Close attention is paid to the careful aligning of the wheel 
spindle, and with the extra heavy construction, provides 
for continued accuracy. 


A double end diamond wheel dresser is located on 
the left side of the machine. This permits both wheels 
to be dressed independently from the same mechanism, 
which is operated by a hand wheel conveniently located 
for the operator. 

A pump is completely piped from a water tank to 
the wheel spindle, and furnishes a constant flow of lubri- 
cant on the work. A special compound is used to prevent 
rusting. Also, when the upper wheel is lowered onto the 
work, a circular guard surrounding the work and the 
wheel is automatically raised and guards the compound 
from flying off from the wheel. 


Tells of Progress of Pressed Metal 


Douglas P. Cook, president of the Boston Pressed 
Metal Co. of Worcester, Mass., addressed a dinner meet- 
ing of the New Britain Branch, A.S.M.E. at the Con- 
necticut State Trade School in New Britain on the even- 
ing of Thursday, May 22. 

Mr. Cook’s subject was “Pressed Steel Engineering” ; 
being part of the paper read by him before the New 
York seciety in December. In the course of his remarks 
the speaker directed the attention of his audience to the 
numberless instances in which pressed metal parts are 
taking the place of gray iron and brass castings, die- 
castings, and in many cases even of screw machine prod- 
ucts. He showed how the substitution had brought 
about reduction in weight, increase in strength and sav- 
ing in cost of machining, as well as adding to the sym- 
metry of design. 

The talk was illustrated by slides, each one showing 
a part made of pressed steel and the casting or screw 
machine part it had superseded. A motion picture was 
also shown, exemplifying in action the many intricate 
drawing, swaging and stamping operations that go to 
make up a complex part of sheet metal. 
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New Portable Arc Welder 


This welder is a two-unit set, consisting of a motor 
and a generator. The generator is self-excited, there- 
by eliminating the necessity of a separate exciter. All 
regulation of current is accomplished by turning a hand- 
wheel on the generator. A _ self-adjusting, stabilizing 
reactor is provided, which automatically steadies the arc 
under all weld- 
ing conditions. 

The new weld- 
er is made by the 
General Electric 
Company. It can 
be used with any 
of the commer- 
cial sizes of met- 
allic electrodes 
from 1/16 in. to 
Y% in. diameter. 
Generator volt- 
age can be ad- 
justed to suit the 
character of the 
work. High volt- 
age for complete penetration on heavy work and low 
voltage to prevent burning through on light work are thus 
secured at will. Any value of current between 75 and 
300 amperes can be obtained in a large number of steps 
between these limits. 


Among the operating advantages of this outfit are: 
An arc easy to start and maintain, roller bearing wheels, 
holes in base for crane hooks and adaptability to long 
or short leads, for working close by or at a distance 
from the set. 

Among mechanical advantages are included motor 
and generator insulation designed to withstand severe 
operating conditions both with regard to duty cycle of 
the load imposed and general atmospheric conditions 
under which ordinary insulation fails. Bearings are 
waste-packed and oil cannot be spilled if the set is tipped 
when being moved. 

This WD-12 generator is a two-pole, self-excited, 
constant energy, single-operator machine with a dual 
magnetic circuit designed to operate at 60 volts open 
circuit and 20 to 25 volts under load. It is rated 200 
amperes for continuous service, 250 amperes for one 
hour and 300 amperes for short periods. The motor 
is a standard General Electric 10-hp. unit. The com- 
plete set has three bearings, the two units being close- 
coupled by a solid flange coupling. All parts, includ- 
ing generator, motor, generator control panel, motor 
starter and stabilizing reactor, are mounted on a welded 
structural steel base of rigid construction and light 
weight. 

The assembled unit is about 63 inches long, 29 inches 
wide and 47 inches high, weighing about 1600 pounds. 


The Economy Fuse & Manufacturing Company, 
Chicago, IIl., announces the appointment of Morgan 
P. Ellis as General Sales Manager. Mr. Ellis has been 
Assistant General Sales Manager for the past eight 
years. 


The Endicott Forging & Manufacturing Company, 
Inc., Endicott, N. Y., manufacturers of Drop Forgings, 
has installed a Mesta Pickling Machine. A_ brick 
building has been added to the Sona room to ac- 
commodate same. 
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Science in the Use of Nails 


The old proverb “a stitch in time saves nine” ap- 
plies as pointedly to nails as to needles, says John 
F. Keeley, packing expert of the Department of Com- 
merce, who is conducting, in co- operation with ship- 
ping industries, an exhaustive investigation of means 
of prevention of loss of goods in transit. That a 
timely nail is worth more than its weight in gold 
has been proved by tests of packing cases at the 
United States Forest Products Laboratory which show 
that the majority of failures of ordinary boxes is 
due not to the lumber of which the box is made but 
to improper nailing. In many cases a better box can 
be constructed with thinner material by the use of a 
few more nails in the right places, making a material 
saving in initial cost of packing as well as subsequent 
saving through less loss in the box car and on the 
concrete platform. 

In making a packing case the nailer must use his 
own head as well as the nail’s declares Mr. Keeley. 
The proper nailing of boxes demands the use of the 
right kind of nails, the right size and the right num- 
ber. The sizes and thickness of nails are determined 
by species of wood and thickness of boards. The 
woods commonly used for box-making purposes have 
been divided by the Forests Laboratory into four 
classes according to their strength and their ability 
to take and hold nails with white pine leading group 
one, southern yellow pine leading group 2, red gum 
leading group 3 and hard maple leading group 4. The 
number and size of nails needed to make strong boxes 
out of the various woods of different thicknesses have 
been reduced to regular rules and charted. Charts by 
which anybody who can read may know just what 
nails to use and how many and where for every com- 
mon kind of box wood have been prepared by the 
Commerce Department and may be had by anybody 
who will write to the department and ask for it. This 
chart pasted up in the shipping room and used means 
money for the user. 

“Spare the nail and spoil the box” is Mr. Keeley’s 
motto. The number of nails specified for different 
woods in the chart is not the maximum. Increasing 
the number of nails 50 per cent will increase the 
strength of the box 10 per cent on the average. The 
danger of splits from driving two or three times the 
number of specified nails is negligible. Nails are 
cheaper than wood. They not only serve to hold parts 
of a box together, but they provide rigidity. Splitting 
is more often caused by too large than by too many 
nails. With the Commerce Department chart showing 
the size and minimum number of nails necessary the 
box-maker will not go far wrong. 


The syndicate of firms owning the Millholland 
Machine Company of Indianapolis, Indiana, having 
passed through a receivership the Millholland Com- 
pany was recently forced to liquidate. The plant 
buildings and equipment were sold and will be de- 
voted to other lines of business. Gisholt Machine 
Company purchased the business including their stock 
of finished machines, the parts in process, good will, 
trade-marks, patents, patterns, drawings, jigs, tools, 
fixtures, etc., and will continue at Madison, Wiscon- 
sin, the manufacture and sale of Millholland Machines 
which have gained an enviable reputation throughout 
the manufacturing world. 
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Robert J. Anderson has resigned as metallurgical 
engineer of the U. S. Bureau of Mines, and is now en- 
gaged in general consulting engineering practice. Spec- 
ializing in the metallurgy of aluminum. His address is 
P. O. Box 111, Fenway Station, Boston, Mass. 


George Hatton, managing director of the Earl of 
Dudley’s Round .Oak Steel Works. Dudley, England, has 
been appointed chairman of the Midland iron and steel 
wages board to succeed the late George Macpherson. 
The newly elected chairman is a commander of the 
British Empire, a distinction awarded for services ren- 
dered during the war and has for many years been a 
member of the council of the Iron and Steel Institute. 
He is regarded as a great authority on the Staffordshire 
iron trade. The Midland board has the distinction of 
having maintained peace throughout the industry in Mid- 
land, Yorkshire and South Wales areas for something 
like 40 years. Mr. Hatton is considered eminently suit- 
able for the chair, having the confidence of the operatives 
as well as the employers’ section. 

Gunnar Starck, Sweden, metallurgical engineer, who 
is in America for the purpose of study, for the past 
year or so with the Morgan Construction Co., Worcester, 
Mass., in its assembling department, is in Chicago. 
From Chicago he plans to visit Pittsburgh. He will 
spend about five years in this country for the purpose 
of qualifiying for head of one of the largest Swedish 
steel mills. 


W. S. Greenawalt has been appointed open-hearth 
superintendent of the Otis Steel Co., Cleveland. He was 
formerly connected with the Pittsburgh Steel Co., and 
the Cromwell Steel Co. in a similar capacity. 


Dr. Francis M. Walters, Jr., for the past two years 
connected with the U. S. Bureau of Standards in Wash- 
ington as associates physicist, has been appointed direc- 
tor of the special research bureau of metallurgy, which 
has just been established by the Carnegie Institute of 
Technology. Dr. Vsevelod N. Krivobok, metallurgist, 
has been appointed an assistant. The object of the new 
department is to apply to metallurgy recent discoveries 
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in physics and chemistry. Work of the bureau will begin 
early in September. 


Mr. William Shaup has been appointed Superintend- 
ent of Open-hearth, La Belle Works of the Wheeling 
Steel Corporation, Steubenville, Ohio., succeeding W. W. 
Welch, resigned. 


Witherbee-Sherman & Company, who recently blew 
out their new “B” blast furnace at Port Henry, New 
York, have contracted with Arthur G. McKee & Com- 
pany, Cleveland, for a McKee Revolving Distributor, 
which will be installed on this furnace before its next 


campaign. 


The Chapman-Stein Furnace Co., of Mt. Vernon, 
Ohio, has just completed a car type recuperative nor- 
malizing and annealing furnace for The Buckeye Steel 
Casting Company, of Columbus. The furnace will have 
a capacity of ten tons per charge and will be used for 
annealing steel castings. It is now being fitted for oil 
burning and will be fired in about three weeks. This 
furnace will be of consflerable interest to the trade in 
that it is equipped with a Chapman-Stein refractory tile 
recuperator which will utilize the heat in the waste gases 
to preheat the air for combustion. Only 5 to 10 per cent 
of the air necessary for combustion is used as com- 
pressed air and passed through the burners. The re- 
mainder of the air heated to a high temperature is sup- 
plied by the recuperators without the use of a fan. 

J. F. Buhr has opened an office in the Blodgett Engi- 
neering & Tool Company Building, at 14th and Dalzelle 
Sts., Detroit, Mich. The J. F. Buhr Machine Tool Com- 
pany will act as sales representatives for the Blodgett 
Engineering & Tool products. The outstanding item of 
these is the Buhr Ball Bearing Fully Adjustable Mul- 
tiple Driller. The Blodgett Engineering & Tool Com- 
pany also specialize in fine tool and die work. 


William Swindell & Brothers announce the re- 
moval of their general offices on June 1, 1924, to their 
new -office building on Freeport Road, near Aspin- 
wall, Pa. 
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New Clairton Coke Ovens in Operation 


The first coke was taken from the newly installed 
by-product coke ovens at the Clairton plant of the 
Carnegie Steel Company recently. The plant had 
been under construction nearly two years and is 
classed as one of the largest pieces of construction 
work of its kind carried on in this district since the 
building of the original by-product coke plant at 
Clairton. 

The new plant began operation six years to a 
day from the time the original plant was put into 
operation. It consists of 366 ovens arranged in six 
batteries of 61 ovens each and has a capacity to car- 
bonize 8,500 tons of coal a day. It will produce daily 
6,000 tons of coke, 55,000,000 cubic feet of gas, 90,000 
gallons of tar, 215,000 pounds of ammonium sulphate 
and 25,000 gallons of benzol products. 


With the newly completed addition the by-prod- 
uct plant at Clairton is the largest in the world, ac- 
cording to the officials of the company. The total 
number of ovens, with extensions, is 1,134. 

_ The newly finished ovens embrace many radical 
improvements. Joseph Becker, consulting engineer 
of the Koppers Company, is the inventor of the ovens, 
which were first introduced into this country in 1922. 


The U. G. I. Contracting Company has just received 
contract from the Lima Gas Light Company, Lima, 
Ohio, for a complete 9-ft. set of carburetted water 
gas apparatus, 150-hp. water tube boiler and feedwater 
heater, tar extractor, tar separator and filter, including 
all foundation work. 


Explosion Hazards of Pulverized Coal 


An investigation of the explosion hazards in indus- 
trial plants using pulverized coal as fuel, which has been 
conducted by the Department f the Interior, through 
the Bureau of Mines, for the past several years, has been 
completed. Practically all the important plants using 
such fuel were visited, and the installations closely studied 
for safety conditions and the means employed for elimin- 
ating possible hazards. In some plants the Bureau of 
Mines engineer was able to point out dangerous condi- 
tions, and practical changes for their abatement. The 
results of this research show that the causes of an explo- 
sion hazard are similar to those from coal dust in mines. 
Means of combatting them are to prevent clouds of coal 
dust from getting into the air, and to eliminate possible 
sources of ignition. A report giving the result of this 
investigation will be issued by the Bureau of Mines with- 
in the next few months. 


F 


Coal Cleaning Studies 


Specific problems in coal beneficiation which come to 
the attention of the Department of the Interior and which 
are considered to be of general interest, rather than an 
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individual operator’s special problem, are investigated by 
the Central District experiment station of the Bureau of 
Mines, Urbana, IIl., in order to further the better prepara- 
tion and more conservative use of the fuel. In these 
investigations samples of the coal in question are exam- 
ined in order to determine the nature of the impurities 
and the improvement that may be expected in treating 
the coal by a cleaning process. Tests are being made with 
the pneumatic table on a number of Eastern and Central 
District coals to ascertain the effectiveness of this method 
of treatment and its suitability for different types of 
coals. A general study of the dry cleaning process is 


- being made in an effort to apply such methods in coal 


preparation work and to develop a simple method of 
treatment. 


Methods used by a number of large manufacturers 
to control their investments in raw materials are set 
forth in a pamphlet just issued by the Department of 
Manufacture of the Chamber of Commerce of the 
United States. 


In commenting on the importance of this subject 
and the contents of the pamphlet, E. W. McCullough, 
manager of the department, said: 


“Early in 1922 when industry generally had not 
passed the period of industrial stagnation and in- 
ventories of raw and processed materials in the store- 
rooms of manufacturers were excessive, executives 
pretty generally came to an appreciation of the im- 
portance of establishing firmer control over their ma- 
terials investments. The subject is no less timely 
now. Although conditions have changed, the changed 
conditions have brought with them a greater need 
than ever for the closest control of every feature of 
the operation of manufacturing plants. There is now 
the necessity for the highest operating efficiency to 
meet the present keen competition. Any plans the 
manufacturer can adopt still further to reduce his in- 
vestment in materials; to effect a firmer control over 
the use of materials; and to gain greater knowledge 
of his business most surely will met with his approval. 
We have developed a pamphlet of helpful suggestions 
to assist the manufacturer in the development of an 
adequate plan of control. 


“This pamphlet is based on the experiences of a 
considerable number of manufacturing companies that 
have developed satisfactory methods of control, hence 
it is not a textbook on the subject, but rather it re- 
ports the tested procedure of these manufacturers in 
connection with the various phases of the general sub- 
ject. 

“Doubt has been expressed by some manufactur- 
ers, for example as to whether it is safe to do away 
entirely with the year-end physical inventory. This 
point is covered, and the actual procedure followed 
whereby the annual physical inventory is eliminated 
is presented.” 


A copy of the pamphlet will be furnished upon re- 
quest. . 
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The Bethlehem Steel Company, Bethlehem, Pa., has 
had plans drawn for additions to its plant at Sparrows 
Point, Baltimore, Md., consisting of three one-story 
structures of different sizes, estimated to cost approx- 
imately $100,000, including equipment. These buildings 
are said to be the first of a number of other groups 
which the company purposes to erect at the local mills, 
and it is expected to have plans ready for further ex- 
tensions in the near future. Plans are also being devel- 
oped for the proposed expansion at the Cambria Works, 
Johnstown, Pa., estimated to cost close to $10.000,000. 
complete. This work will consist of the remodeling of 
present mills, erection of additional structures and the 
installation of considerable new machinery for the com- 
plete modernizing of. the plant in all departments. 


The Pacific Coast Steel Company. Seattle, Wash., has 
work in progress on additions to its plant at Youngs- 
town, near Seattle, consisting of the installation of a 
new universal mill, shears and other equipment. The new 
mill will be used for the rolling of universal plates from 
8 to 20 in. wide and 4% to % in. in thickness. It is ex- 
pected to develop considerable increased capacity as soon 
as the new addition is ready for service, now slated to 
be in October. The company has recently started the 
rolling of tie plates at the plant, and will expand this 
branch of production as required, the present works 
have a rating of more than 400 tons of finished steel 
products per day. E. M. Wilson is president and treas- 
urer; and T. S. Clingan. general manager. 


The Carnegie Steel Company, Carnegie Building. 
Pittsburgh, Pa., is perfecting plans for extensions and 
improvements in its plant at New Castle, Pa., to cost 
about $1,000,000, including equipment. The project 
will include the erection of several new buildings to pro- 
vide for increased output in a number of departments, 
as well as the modernizing of the boiler plant and the 
installation of additional boilers and auxiliary power 
equipment. It is expected to begin work at an early 
date. 


The Youngstown Sheet & Tube Company, Youngs- 
town, Ohio, is proceeding with the construction of a new 
600-ton blast furnace at its plant at Indiana Harbor, 
Ind., comprising the former works of the Sheet & Tube 
Company of America, acquired a number of months 
ago. It is expected to have the new unit ready for blow- 
ing in at an early date, providing for a large increase in 
the former capacity. Work is also under way on a new 
lap weld mill, as well as other miscellaneous structures 
arranged for in an expansion program recently approved 
for the plant, involving in excess of $4.000,000, in build- 
ings and equipment. The company will place two new 
butt weld mills in service, recently completed, designed 
to roll pipe from 14 to 3 in. in diameter. 


The Central Furnace Companv, Massillon, Ohio, a 
subsidiary of the Central Steel Company, of the same 
city, will proceed at once with an expansion and im- 
provement program at the local plant. for which a fund 
of close to $10,000,000, is being arranged. The work 
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will include a new blast furnace, by-products coke plant, 
auxiliary steel works, power plant and other miscellane- 
ous buildings, to provide for a large increase in output. 
The expansion is expected to give facilities for the em- 
ployment of about 4,000 additional men in the different 
departments, and practically all of the buildings are to 
be ready for service in about 12 months. A list of ma- 
chinerv and equipment to be installed in the new build- 
ings will be arranged at an early date. 


The Union Tube Company, Cleveland, Ohio, is now 
being organized under state laws with a capital of $300.- 
000, to take over and develop the plant of the Cleveland 
Steel Tube Company on 21-acre tract of land near Miles 
Avenue, S. E., and 144 Street, near the line of the Erie 
Railroad Company. The new company is headed by 
Morris G. Songer, Pittsburgh, Pa., engaged in the steel 
jobbing business, and a number of associates. The plant 
was constructed in 1920 and designed for the manufac- 
ture of butt weld pipe; it was owned by the International 
Steel Tube Company, which had financial difficulties be- 
fore the plant was placed in service, and it was later 
taken over by the Cleveland Steel Tube Company, headed 
by Jacob Kahler and associates. The new company pur- 
poses to modernize the plant in all departments for the 
production of butt weld tubing, and will add new equip- 
ment for this manufacture. It is said that about three 
to four months will be required to place the mill in satis- 
factory shape. 


The Burden Iron Company, Troy, N. Y., has disposed 
of a preferred stock issue of $700,000, a large part of 
the proceeds to be used for the purchase of a substantial 
interest in the Hudson Valley Coke & Products Company 
of the same city. Plans are being arranged by the last 
noted organization for the establishment of a central gas 
distributing works in the vicinity of Troy for service 
to public utility companies in this section, The Burden 
company will exercise its control of the company in con- 
nection with the project of the Troy Coke & Iron Com- 
pany, recently organized as a subsidiary, which proposes 
to construct and operate a blast furnace and by-products 
coke plant in this same district. The Hudson Valley 
company, it is understood, will be used as the distribut- 
ing organization for the by-products of the mills. The 
new coke plant will be constructed by the Foundation 
Company. New York, which is financially interested in 
the project. 


The Replogle Steel Company, 120 Broadway, New 
York, headed by J. Leonard Replogle, operating blast 
furnaces at Wharton, N. J., is arranging for an exten- 
sion of interests and has secured options for the pur- 
chase of the plant and business of the Warren Foundry 
& Pipe Company, Phillipsburg, N. J., for a considera- 
tion stated to be $4,000,000. The company is also said 
to be negotiating for the acquisition of the plant and 
property of the Donaldson Iron Co., Emaus, Pa., and 
proposes to expand these works to be operated, as in the 
case of the Warren company, in connection with its 
Wharton works. 
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